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Linear  Scope  Monitor ..........  John  Reeder  W0MWJ 62 

^inears  are  hard  to  adjust  sometimes,  this  sure  helps. 
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Another  good  idea  for  use  of  the  KY-65/ARA-26  surplus  keyer  unit. 
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Columns 

We  have,  so  far,  been  able  to  keep  success- 
fully away  from  running  any  regular  monthly 
columns.  The  thinking  behind  this,  as  you 
probably  know,  is  that  while  most  columns 
start  out  to  be  very  interesting,,  ait  a  while 
the  authors  run  out  of  ideas  and  things  pet 
pretty  dull.  Of  course  there  are  several  gen- 
eral types  of  columns  that  are  presently  avail- 
able elsewhere  .  .  .  there  is  the  operating  news 
type  thing  where  you  can  look  up  and  see 
what  has  happened  in  your  own  special  inter- 
est of  late.  One  drawback  of  this  type  of 
reporting  \<  the  two  months  delay  in  get- 
ting the  news  in  print  that  is  part  and  parcel 
of  publishing  a  monthly  magazine.  By  the  time 
irou  read  about  a  DXpedition  it  is  all  over,  etc. 

A  second  type  is  the  "listing  of  calls"  style 
of  column  which  attempts  to  get  as  many  calls 
in  print  as  possible  on  the  premise  that  people 
like  to  see  themselves  in  print.  Unfortunately 
this  makes  terribly  dull  reading  for  everyone 
else.  A  third  (very  rare)  type  of  column  is 
that  devoted  to  technical  matters.  Something 
like  this  would  be  printed  in  73,  were  it  to 
be  submitted  as  individual  articles. 

Then  along  comes  something  like  this  Ham- 
TV,  which  has  quite  a  need  for  a  lot  of  com- 
munication between  the  interested  parties.  A 
monthly  column  would  be  a  big  help  for  the 
fellows  getting  on  TV.  But,  again,  it  would  be 
pretty  dull  stuff  for  all  the  other  readers.  The 
obvious  answer  to  this  is  a  monthly  bulletin. 
Something  like  this  can  be  printed  inexpen- 
sively and  fast,  getting  the  information  out 
in  a  matter  of  days  instead  of  months.  We 
could  provide  an  eight  page  monthly  (six  to 
twelve  a  year)  bulletin  to  all  subscribers  to 
73  who  pay  one  extra  dollar  per  year.  Since 
we  are  so  well  set  up  for  producing  things  like 
that  I  think  we  could  split  the  dollar  with 
whoever  was  editing  the  bulletin,  giving  him  a 
little  incentive-  While  this  wouldn't  amount  to 
much  over  $500  to  $1000  a  year,  it  still  isn't 
a  bad  deal  for  a  part  time  project* 

We  are  all  set  for  the  Ham-TV  bulletin,  I 
believe.  Mel  Shadbolt,  the  author  of  our  Ham- 
TV  Manual,  has  been  so  swamped  with  re- 
quests for  information  on  who  is  getting  on 
where  and  with  what  that  he  has  offered  to 
take  on  the  job  of  turning  out  a  bi-monthly 


bulletin  for  the  TV-ites. 

This  still  leaves  several  other  special  inter- 
ests that  could  well  use  some  better  communi- 
cations. The  moonbouncers  and  other  UHF'ers 
sure  do  need  some  coordinating.  I  haven't  seen 
anything  national  in  the  way  of  a  traffic  bul- 
letin, but  then  maybe  there  aren't  enough 
fellows  interested  in  having  one.  There  used  to 
be  a  fine  RTTY  bulletin,  but  I  haven't  seen 
one  of  those  for  over  a  year  now,  which  leaves 
another  field  wide  open.  The  DX  Bulletin  by 
Don  Chesser  is  doing  a  fine  job,  but  perhaps 
there  is  a  need  for  a  lower  cost  monthly  bul- 
letin in  this  field.  You  can  probably  think  up 
a  lot  more  that  would  serve  a  useful  purpose. 

If  you  are  seriously  interested  in  editing  a 
monthly  bulletin  for  some  special  interest  and 
you  have  the  experience  to  know  what  you  are 
talking  about  in  that  field,  then  maybe  we  can 
get  together.  We  can  shoulder  the  entire  cost 
of  printing  and  mailing  the  bulletins  if  you 
can  provide  us  with  the  manuscript  all  set 
to  be  printed  each  month  on  a  fixed  immutable 
schedule.  We  can  advertise  the  bulletin  in  73 
and  charge  one  dollar  per  year  for  it,  sending 
you  one  half  of  the  receipts  as  your  payment. 
Sure,  we'll  lose  money  on  the  deal,  but  it'll  be 
a  valuable  service  and  it  will  be  worth  it.  If  all 
this  sounds  reasonable  and  you  want  to  sign 
over  your  soul  to  the  publishing  field,  then 
drop  a  line* 

Navassa  Island 

Back  in  1958  a  group  of  us  got  together  and 
had  a  little  DXpedition  to  Navassa  Island, 
using  the  call  KC4AF,  This  was  probably  one 
of  the  most  successful  DXpeditions  in  history, 
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THE  LAFAYETTE  HE-30 

Professional  Quality 

Communications  Receiver 


TOP  VALUE 
COMMUNICATIONS 

RECEIVER 


1 1  inn 

KT-200 

in  Kit  Form 

64.50 


99.95 


NO 


HE-IS 

79.95 

WIRED  AND    TESTED 

MONEY  DOWN 


•  TUNES  550  KCS  TO  30  MCS   IN  FOUR   BANDS 

•  BUILT-IN  GMULTIPLIER  FOR  CROWDED  PHONE  OPERATION 

•  CALIBRATED  ELECTRICAL  8AN0SPREAD  ON  AMATEUR  BANDS 
80  THRU  10  METERS  •  STABLE  OSCILLATOR  AND  BFO  FOR 
CLEAR  CW  AND  SSB  RECEPTION  •  BUILT-IN  EDGEWISE  S- 
METER 

Sensitivity  Is  1.0  microvolt  for  10  db,  Signal  to  Noise  ratio. 
Selectivity  is  rh  0.8  KCS  at  — 6db  with  Q-MULTIPLIER.  TUBES: 
6BA6— RF  Amp,  68E6  Mixer,  6BE6  OSC.F  6AV6  Q-Multiplier— 
BFO,  2-6BA6  IF  AmpM  6AV6  Det-AF  Amp.  ANL,  6AQ5-Audio  out- 
put 5Y3  Rectifier. 


#  SUPERHET  CIRCUIT  UTILIZING  8 
TUBES  AND  RECTIFIER  TUBE  •  BUILT* 
IN  "S"  METER  WITH  ADJUSTMENT  CONTROL  •  FULL  COVERAGE 
8tV10  METERS  •  COVERS  455KC  TO  31  MC  •  VARIABLE  BFO 
AND  RF  GAIN  CONTROLS  •  SWITCHABLE  AVC  AND  AUTOMATIC 
NOJSE  LIMITER 

The  Communications  Receiver  that  meets  every  amateur  need — 
available  in  easy-to-assemble  kit  form.  Signal  to  noise  ratio  is 
10  db  at  3,5  MC  with  L25  microvolt  signal.  Selectivity  is  — 60 
db  at  10  kc,  image  reflection  is  —40  db  at  3  MCT  Tubes; 

6BD6,   2— 6BE6,  2— 6AV6,  1— 6AR5,  1— 5Y3. 


LAFAYETTE  HE-45  DELUXE  6-METER  TRANSCEIVER 


Highly  Sensitive  Superheterodyne  Receiver 
Section  for  50-54  Mc 
Effective  Series  Gate  Noise  Limiter 
3-Stage,  12^Watt  Transmitter  with  2E26  Final 

Illuminated  Panel  Meter  for  Plate  Current  and  HS'r  Readings 

Pi-Network  Transmitter  Output 

Built-in  117  VAC  and  12  VDC  Power  Supplies 

Push-To  Talk  Ceramic  Microphone 


Provides  maximum  convenience  and  flexibility  in  either 
mobile  or  fixed  operation. 

LAFAYETTE  HE-50  10  METER  TRANSCEIVER 

Simitar  to  above  except  for  10  meter  operation 


LAFAYETTE  HE-29A 


109.50 

NO     MONEY     DOWN 


HE29A 


U1 


Y 

9-TRANSISTOR  C.B. 

MLKIf  TALKr™ 

39.95  2-For-T8.88 

•  9  Transistors  plus  Diode  and  Thermistor 

•  Transmits  and  Receives  up  to  1.5  Miles 

•  Crystal  Control  on  Transmit  and  Receive 

•  Uses   Inexpensive    Pen  light   Batteries 

•  46"  Telescoping  Antenna 

•  Push-To-Talk  Operation 

•  Complete  With  Leather  Case,  Earphone, 
Batteries   and   Crystals  for   Channel    10 


LAFAYETTE  6 -METER  VFO 

Highly    Stable    Oscillator 

Circuit 

8  MC  Output 

Illuminated  Dial  —  50-54 

MC  Range 

Fully  Wired  -  Not  a  Kit 


NO  MONEY 
DOWN 


ONLY 

NO  MONEY 
DOWN 


19.95 


Made  in  U.S.A.  HE-61 


FREE! 
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DESIGN 


S  TRENGTH 


DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS 


8-  «  V 


E-Z  WAY 


f 


E-Z     WAY     AERO-DYNAMIC 

design  decreases  wind  load 
and  .  provides  telescoping 
action  that  permits  raising 
and  lowering  of  tower    sections* 

CRANK  UP  TO  60  FEET, 
DOWN  TO  25  FEET  and 
TILTS  OVER  FOR  ACCESS 
TO  ROTOR  OR  BEAM. 

STRENGTH      is      built-in     to 

every  E-Z  Way  Tower, ..Heavy 
wqll  steel  tubing  logs,  con- 
tinuous diagonal  bracing  of 
Solid  -steel  rod  and  electric- 
cally  welded  throughout.*  (lno 
loose  bolts  or  nuts  here.  E-Z 
Way  design  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
on  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature. 

The  SATELLITE 

Model  RBX-60-3P  (Painted)         $335.00 
Model  RBX-60-3G  (Go  tvanized)  $410-00 

MOUNTING  KITS: 

GPK  X60-3  (Ground  Post)  $125-00 

BAK  X  (Wall  Bracket)  $17.00 

Freight    Prepaid    anywhere    in    (48)    U.    S.    A, 

Other  Towers  from    $99.50   to   $1995.00 


with  over  7000  contacts  made  in  just  four 
days  of  operating.  The  six  of  us  that  went  on 
the  trip  had  quite  an  experience.  The  trip  was 
exceedingly  difficult,  and  very  expensive  by  our 
standards.  The  main  things  left  over  from 
the  trip  at  this  late  date  are  fond  memories  of 
the  hardships  and  fun  and  the  pictures  we 
took  at  the  time. 

When  I  left  CQ  Magazine  back  in  January 
1960  my  entire  collection  of  slides  of  the 
Navassa  trip  were  on  loan  to  a  radio  club, 
along  with  a  tape  recorded  commentary.  These 
were  returned  to  CQ  later  and  I  have  so  far 
been  unable  to  get  them  back,  I  would  like  to 
be  able  to  again  enjoy  the  slides  of  this  trip 
and  perhaps  be  able  to  show  them  at  occasional 
ham  clubs  and  conventions.  They  are  good  and 
they  are  interesting.  Perhaps  if  you  would 
help  me  in  this  matter  we  could  influence  the 
Publisher:  S.  R.  Cowan,  the  Acting  Publisher: 
Richard  Cowan,  or  the  Production  Manager: 
Gary  Cowan,  that  it  would  be  the  fair  thing  to 
return  these  slides*  If  you  just  drop  any  of 
them  a  QSL  card  with  a  note  at  300  West 
43rd  Street,  New  York  36,  we  might  get  some 
action, 

How  To  Help 

Many  subscribers  have  written  in  to  ask 
what  they  can  do  to  help  boost  73*  There  are 
two  necessary  ingredients  to  the  success  of  73 : 
readers  and  advertisers.  Anything  you  can 
do  to  help  with  either  of  these  departments 
will  be  greatly  appreciated  and  will  result  in 
a  bigger  and  even  better  magazine.  There 
sure  is  a  lot  yet  to  be  done  in  both  of  these 
directions. 

In  the  readership  end  of  things  there  are 
few  fellows  who  have  not  by  now  at  least 
heard  about  73,  There  are  still  a  lot  that  are 
not  subscribing.  This  can  be  attended  to  at 
your  club  meetings  (we  have  special  subscrip- 
tion rates  for  five  or  more  received  at  once: 
50£  off  on  each  subscription)  where  the  sub- 
ject can  be  broached  regularly  until  resistance 
wears  down  and  the  pinch-penny  members 
part  with  their  worn  faded  dollar  bills.  Many 
articles  in  73  make  fine  discussion  on  the  air 
and  who  knows,  you  might  convert  someone 
from  Brand  X.  With  a  little  persistence  you 
can  easily  brainwash  several  unsuspecting  fel- 
lows a  day. 

You  might  keep  a  sharp  eye  on  the  adver- 
tisers and  encourage  new  companies  with  re- 

(Turn   to    page   86) 


CERAMIC   HAM  JEWELRY 


Beautiful  custom  stamped,  hand  painted,  permanently 
fired  "Call  Bars"  or  "Handle  Bars"  (limit  6  tetters). 
Laoel  Pin  $1.50,  alligator  Tie  Clasp  $2.00,  matched  pair 
$3.00  (plus  10%  Federal  Excise  Tax).  Please  allow  4  -  6 
weeks    for    delivery. 

DONNA'S    CERAMICS 

P.    O.    BOX    111  •  SYLVANIA,    OHIO 
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Feature  Packed!  The  three 
hottest  transmitters  on  the  air! 


•  INVADER   •  INVADER  2000   •  RANGER  II 


INVADER— More  exclusive  features  than  ahy  other 
Transmitter/Exciter  on  the  market  today!  Specially  de- 
veloped high  frequency,  symmetrical,  multi-section 
band-pass  crystal  filter  for  more  than  60  db  sideband 
suppression  — more  than  55  db  carrier  suppression! 
Instant  bandswitching  80  through  10  meters— no  extra 
crystals  to  buy— no  realigning  necessary.  Delivers  solid 
200  watts  CW  and  P.E.P.  SSB  input;  90  watts  input  AM. 
Built-in  VFO— exclusive  RF  controlled  audio  A6C  and 
ALC  (limitertype)  provide  greater  average  speech  power. 
Wide  range  pi-network  output  circuit — extremely  smooth 
VOX  and  anti-trip  circuits.  Fully  TVI  suppressed.  Self* 
contained  heavy-duty  power  supply.  Wired  and  tested 
with  tubes  and  crystals* 

Cat.  No.  240-302-2— Amateur  Net     .....      $619.50 

HIGH    POWER   CONVERSION-Take  the    features   and 

performance  of  your  "Invader"  .  .  .  add  the  power  and 
flexibility  of  this  unique  Viking  "Hi-Power  Conversion' 
system  .  .  and  you're  "on  the  air"  with  the  "Invader 
2000".  Completely  wired  and  tested,  includes  every- 
thing you  need  — no  soldering  necessary— complete  the 
entire  conversion  in  one  evening. 

Cat  No.  240-303-2^Amaieur  Net  ...      $619,50 

INVADER  2000— Here  are  all  of  the  fine  features  of  the 
"Invader",  plus  the  added  power  and  flexibility  of  an 
integral  linear  amplifier  and  remote  controlled  power 
supply.  Rated  a  solid  2000  watts  P.E.P,  (twice  average 
DC)  input  on  SSB;  1000  watts  CW;  and  800  watts  input 
AM!  Wide  range  output  circuit  (40  to  600  ohms  adjust- 
able).  Final  amplifier  provides  exceptionally  uniform 
"0"*  Exclusive  "push-pull"  cooling  system,  Heavy-duty 
multi-section  power  supply.  Wired  and  tested  with  power 
supply,  tubes  and  crystals. 

Cat  No,  240-304*2— Amateur  Net     ,    ,    ,    .   .  $1229.00 

RANGER  It  — Now  — a  new  version  of  the  popular  75  watt 
CW  or  65  watt  AM  "Ranger".  The  "Ranger  II"  trans- 
mitter also  serves  as  an  RF/audio  exciter  for  high  power 
equipment.  Completely  self-contained  instant  band- 
switching  160  through  6  meters!  Operates  by  built-in 
VFO  or  crystal  control.  High  gain  audio-timed  sequence 
keying,  TVI  suppressed.  Pi-network  antenna  load  match- 
ing from  50  to  500  ohms.  With  tubes,  less  crystals. 

Cat  No.  240*162-1 

Viking  "Ranger  II"  Kit^Amateur  Net  .    .    ,      $249.50 

Cat  No.  240- 162-2- Viking  "Ranger  II" 
Wired  and  tested-Amateur  Net     .....     $359,50 
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TIT  AVE  you  been  thinking  of  getting  on  wide- 
band on  six,  but  financially  it  almost 
seemed  impossible*  Now  is  your  chance — es- 
pecially the  Technician  who  probably  does  not 
own  a  HF  sideband  exciter — to  go  with  a  trans- 
verter.  Quite  an  investment  is  involved  in  our 
modern  exciters  available  on  the  amateur 
market. 

The  author  feels  that  the  exciter  presented 
here  is  the  minimum  he  could  construct  as  for 
cost,  but  the  effort  is  a  little  bit  more.  During 
the  design  and  construction  stages,  several  of 
the  circuits  have  been  modified  or  recodified  at 
least  a  dozen  times.  It  is  about  the  most  sim- 
plest that  could  be  built  and  still  give  good 
quality  sideband,  either  upper  or  lower. 

Most  builders  have  quite  an  assortment  of 
junk— resistors,  capacitors,  tubes,  transform- 
ers, etc, — and  from  this  assortment  plus  the 
bargain  basement  electronic  parts  this  exciter 
can  be  fabricated.  The  most  expensive  item  in 
the  exciter  is  the  B&W  type  2Q4  model  num- 
ber 350  plug  in  phase  shift  net.  The  other 
larger  items  are  the  2E26  or  a  6146  if  you  de- 
sire it,  1:3  step  up  transformer,  and  two  uni- 
versal audio  output  transformers  rated  at  4 
watts  each. 

Since  the  6  meter  band  is  dead  in  this  part 
of  the  country  onlv  local  checks  could  be  made. 
The  exciter  was  complimented  in  every  case.  Its 
nitput  is  approximately  5  watts  PEP  using  a 
300  volt  200  ma,  power  supply, 

In  this  article  a  suggested  lay-out  is  pre- 
sented, The  author  used  it  with  success,  but 
it  is  not  what  could  be  called  beautiful.  This 
was  strictly  an   experimental   model. 


No  heterodyning  is  clone  in  this  exciter*  It  is 
strictly  a  straight  thru  type.  Starting  with  an 
8  inc.  rock,  using  the  third  overtone  and  doubl- 
ing it  into  the  balanced  modulators.  (Refer  to 
block  diagram.)  The  balanced  modulator  was 
constructed  in  a  plug  in  the  eight  pin  octal 
accessory  ease.  Refer  to  sketch  for  pins  that  the 
lN34's  are  soldered  to.  This  method  was  used 
because  of  the  natural  shielding  and  that  vari- 
ous types  of  diodes  could  be  tried  without  dis- 
turbing the  other  wiring,  The  bargain  10  for 
$1,00  diodes  were  tried  and  they  worked  fine. 

Three  slug-tuned  ceramic  coil  forms  with 
aluminum  shields  were  used  for  LSL3,  Ls  and 
loop,  and  h,L-.  L*  is  a  standard  %  coil  form 
tuned  to  the  desired  frequency.  The  ceramic 
coil  forms  can  be  obtained  from  Burstein- 
Applebee,  part  number  1SE120  for  less  than  a 
half  dollar  each.  They  can  be  dismantled  for 
rewinding-  your  own  coils.  The  coil  forms  are 
%  inch  in  diameter. 

Let's  get  with  the  building  of  the  exciter. 
Each  section  of  the  exciter  will  be  described 
separately  except  for  the  chassis.  Refer  to  the 
lay-out  drawing  and  photographs  for  location 
of  components.  Cut  all  holes  in  the  chassis  and 
install  all   sockets. 

For  Li  a  %  inch  ceramic  slug  tuned  coil 
form  coil  was  used.  Wrap  22  turns  of  #24 
heldenamel  wire  closely  wound  over  the  form. 
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Shunt  Li  with  C$  a  15  mmfd  capacitor.  This 
should  cover  between  25  and  25.5  me.  Follow 
schematic  and  wire  the  oscillator.  Apply  300 
volts  thru  a  70  uh  choke  to  the  bottom  of  L* 
and  check  the  oscillator  output. 

The  doubler  should  come  next.  If  a  shielded 
ceramic  coil  form  has  been  obtained  as  de- 
scribed above,  disassemble  and  remove  all  ca- 
pacitors and  windings.  Rewind  five  turns  of 
#20  beldenamel  wire  in  a  location  where  the 
slug  can  be  all  the  way  in  or  out  of  the  winds. 
This  will  be  your  fine  tuning.  Wind  three  turns 
of  #24  over  the  five  turns  and  center  tap  this 
which  will  go  to  ground.  Assemble  the  doubler 
and  apply  voltage  300  volts.  Locate  the  three 
turns  up  or  down  over  the  five  turns  until  the 
output  is  near  equal  at  both  ends  of  La*  Check 
the  output  with  a  vacuum  tube  volt  meter.  This 
completes  the  oscillator  sections. 

Balanced  Modulators 

Install  IK,  R3  and  R4  pots  near  the  balanced 
modulator  socket.  Fabricate  the  modulators  in 
the  Lafayette  RY-262  equipment  case  as  in- 
dicated in  the  figure.  The  modulators  may  also 
be  made  permanent  in  the  exciter  if  desired* 
The  author  feels  that  the  plug-in  type  of  as- 
sembly is  more  desirable,  because  different  di- 
odes may  be  checked  for  best  results,  L*  and  the 
2  turn  link  is  on  the  same  coil  form.  Use  the 
same  type  of  coil  form  as  the  doubler  and  wind 
one  turn  on  each  side  of  center  tap  of  L*  for 
the  link. 

6CL6  Driver  and  2E26  Linear 
L&  is  a    %    slug  tuned   coil   form  wrapped 


with  #24  beldenamel  wire-  L*  and  L7  made  up 
on  the  18B120  slug  tuned  coil  forms-  L?  is 
wrapped  over  L*t  using  #20  wire  for  La  and 
#24  wire  for  L7.  Approximately  300  milliwatts 
is  obtained  from  the  driver,  which  is  enough 
to  drive  a  2E26  or  6146,  No  neutralization  was 
needed  with  the  2E2G,  The  linear  indicated  may 
be  used  or  your  own  design.  Lb  and  L*  are  con- 
structed of  #14  solid  wire;  enamel  insulated 
wire  was  used  for  Lfl*  Mercury  batteries  were 
soldered  in  permanently  in  the  circuit  for  bias 
on  the  driver  and  the  linear. 

Audio  and  Phase  Shift  Net 

Wire  as  indicated  on  the  schematic  and  no 
problems  should  be  encountered.  Si  DPDT  se- 
lects the  sideband  desired.  The  plug  in  B&W 
phase  shift  net  is  a  jewel  and  really  does  the 
job. 
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Block  Diagram 

Power  Supply 

The  only  requirement  for  a  power  supply  is 
that  it  delivers  300  v  B  plus  at  approximately 
180  ma.  and  of  course  6.3  v  ac  for  the  filament. 
The  author  did  not  use  a  regulated  power  sup- 
ply, but  it  can  be  expected  that  the  exciter 
would  perform  better  with  one-  If  a  higher  B 
plus  is  used  it  is  recommended  that  a  separate 
plate  supply  be  used  and  a  300  v  regulated 
supply.  Refer  to  the  Radio  Amateur's  handbook 
for  plate,  screen  and  bias  voltages  when  using 
higher  B  plus  on  the  linear. 

After  completing  the  construction  check  all 
wiring,  making  sure  that  no  mistakes  were 
made.  If  everything  checks  good  you  are  ready 
to  fire  her  up.  Use  an  rf  probe  with  your 
vacuum  tube  volt  meter  in  connection  with  a 
dummy  load  to  tune  and  peak  up  the  exciter. 
To  inject  a  carrier  unbalance  the  modulators 
and  a  low  level  will  be  obtained.  This  is  enough 
for  peaking.  With  the  power  applied  adjust  Rit 
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until  both  plates  of  the  12AU7  are  approxi- 
mately 175  volts.  When  the  modulators  are  bal- 
anced, the  carrier  should  drop  almost  to  zero. 
Using*  an  audio  oscillator  or  a  mic,  adjust  Ri> 
and  Ris  for  quality;  you  may  check  this  on 
your  receiver.  Watch  the  meter  swing  up  when 
modulating,  To  get  a  real  check  of  the  exciter 
put  an  SWR  meter  in  your  antenna  line  and 
check  with  your  buddies  for  best  settings  of 
Ris  and  ie.  Good  luck  during  next  summer's 
Sporadic  E  season.  Give  me  a  call.     . . .  K8NIC 


Field    Strength 

Meter  for  6  and  10 

Allan   Schechner  W3YZC 

A  field  strength  meter  doesn't  have  to  have 
transistors  or  tunnel  diodes  to  be  sensitive. 
Just  observing  a  few  basic  principles  such  as 
tuning  and  matching  helps.  Most  hams  are  fa- 
miliar with  the  timeworn  field  strength  meter 
circuit  using  an  rf  choke,  diode  and  a  milli- 
ameter;  in  fact  it  is  probably  the  most  com- 
monly used  type*  With  this  arangement,  how- 
ever, there  is  a  large  mismatch  between  the 
low  impedance  meter  and  the  whip  antenna. 
Not  only  that,  the  meter  will  respond  to  spu- 
rious frequencies.  This  meter  incorporates  an 
antenna  "loading  coil/'  which  in  one  fell  swoop 
tunes  and  matches  the  circuit,  and  effectively 
lengthens  the  antenna.  The  secret  is  that  the 
coil  is  constructed  by  "cut  and  try"  so  that  it 


matches  the  builder's  particular  circuit. 

Using  a  surplus  500  microamp  meter  com- 
monly available  for  $1.75,  the  circuit  is  wired 
as  in  Fig.  1.  This  wiring  is  not  critical  as  to 
layout;  winding  the  coil  is. 

Cement  a  seven  inch  length  of  #12  tinned 
wire  into  the  body  of  a  banana  jack  by  first 
forming  a  loop  in  the  wire  to  obtain  a  pres- 
sure fit.  Drill  a  1/64  inch  hole  as  in  Fig,  2 
and  fish  the  end  of  a  five  foot  length  of  #24 
enamel  wire  into  it.  Solder  the  end  of  the  wire 
to  the  metal  part  of  the  jack  and  screw  this 
part  into  the  plastic,  while  twisting  the  wire 
in  the  hole  to  take  out  the  kinks. 

Start  the  winding  with  45  turns,  which 
should  take  you  to  the  end  of  the  plug  and 
tap  solder  the  wire  to  the  antenna.  Loosely 
couple  a  grid-dipper  to  the  coil  and  check 
frequency.  Remove  two  turns  at  a  time  until 
you  hit  29  mc.  First  check  the  grid-dipper  with 
a  communications  receiver  to  be  sure  you  know 
where  29  mc  is  with  some  degree  of  accuracy. 
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During  the  coil  pruning  operation,  the  grid- 
dipper  should  be  far  enough  from  the  F.S.M. 
so  that  only  a  slight  indication  is  noted  on  the 
microam meter,  This  prevents  detuning  of  the 
loading  coil.  When  the  coil  is  completed,  per- 
manently solder  the  end  of  the  winding  to  the 
antenna,  covering  the  whole  assembly  lavishly 
with  coil  dope. 

After  completing  the  electrical  portion  the 
author  found  that  an  Ajax  magnetic  door  latch 
could  be  fastened  into  the  bottom  of  the  case* 
This  allows  the  tiny  meter  to  be  firmly  at- 
tached to  metal  surfaces  such  as  the  roof,  trunk 
or  dashboard  of  a  car.  Cut  a  5/16  inch  by 
1%  inch  slot  as  indicated  for  the  magnet  to 
protrude  through  the  bottom  and  cover  this 
with  a  thin  piece  of  tape  to  protect  it  from 
scratching. 

By  removing  more  turns  the  unit  will  op- 
erate on  six  meters-  Using  the  banana  jack 
makes  it  convenient  to  construct  a  set  of  an- 
tennas. Start  with  thirty  five  turns  for  the  six 
meter  winding*  When  in  use,  you  will  almost 
certainly  find  a  need  to  use  gain  control  Ri  to 
reduce  sentitivity.  .  .  .  W3YZC 
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Forty  Meter  ZL 


ecial 


Doug  Gaines  W4AXE 
2323  S,  E.  1 1  th  Street 
GamesvilJe,  Florida 


A  FTER  struggling  through  the  morass  of 
commercial  broadcast  stations  around  7135 
kc  to  copy  the  Florida  RTTY  Emergency  Net 
one  Sunday  afternoon ,  I  staggered  out  of  the 
shack  swearing  never  again*  Unless  you've  had 
the  experience  of  being  kicked  in  the  head  by 
several  foreign  soap  operas  crying  to  the  tune 
of  50  kilowatts  or  so  each,  it's  hard  to  imagine 
the  exasperation  involved  in  trying  to  work 
RTTY  on  forty  from  this  location,  As  I  had 
the  coverage  of  Florida  primarily  in  mind,  and 
the  working  of  stations  on  the  Eastern  Sea- 
board as  a  second  consideration,  I  decided  that 
a  fixed  antenna  with  good  forward  gain  and 
high  front  to  side  ratio  would  fill  the  bill. 

The  ZL  special  has  been  around  for  a  good 
number  of  years  but  has  been  used  mostly  on 
ten,  fifteen,  and  twenty  meters.  After  reading 
the  specifications,  this  seemed  to  be  a  good 
prospect  for  my  beam. 

The  antenna  described  here  is  a  variation  of 
the  ZL  special  and  is  a  good  compromise  of 
good  gain  and  directivity,  small  space  require- 
ments, and  best  of  all,  low  construction  cost. 
The  total  list  of  supplies  consist  of  two  2x2fs, 
300  feet  of  wire,  a  hank  of  TV  twinlead,  and 
twelve  insulators  which  can  be  cut  out  of  plexi- 
glass. Before  we  begin  the  description,  let  me 
say  again  that  this  was  not  built  for  a  DX 
antenna,  but  rather  for  good  coverage  of  Flor- 
ida, of  which  80  percent  lies  south  of  this  lo- 
cation. However,  when  it  was  temporarily 
raised  to  sixty  feet,  the  first  contact  was  in 
South  America. 

Basically,  the  antenna  is  a  pair  of  folded  di- 
poles  fed  135d  out  of  phase.  The  ends  of  the 
elements  are  drooped  downward  to  form  a  pair 
of  inverted  V's  hung  from  a  common  boom.  All 
wires  on  each  side  of  the  boom  are  in  the  same 
plane,  resulting  in  the  whole  array  looking 
something  like  a  four  element  beam- 
Construction  begins  with  the  boom  which  can 
be  of  either  wood  or  tubing  cut  to  17  feet  6 
inches,  I  used  two  2x2's  butt-jointed  and  rein- 
forced at  the  center  to  reduce  sagging,  Insula- 
tors were  fastened  at  each  end  and  at  18  inches 
in  from  each  end  as  shown  in  Fig,  1,  The  direc- 
tor consists  of  a  folded  dipole  resonated  at  the 


desired  frequency.  The  reflector  is  cut  about 
8  percent  longer  until  the  antenna  is  raised  and 
tuned.  Between  the  feedpoints  of  the  two  ele- 
ments, a  length  of  300  ohm  TV  lead-in  is  con- 
nected with  a  half  twist  for  the  phase  shift. 
This  lead-in  handles  my  kilowatt  okay  in  this 
application.  The  feedline  is  connected  at  the 
feedpoint  of  the  director.  With  the  dimensions 
given  for  7140  kc  or  using  the  formulas  in  Fig, 
2  for  other  frequencies,  the  impedance  is  close 
to  75  ohms.  I  played  around  with  75  ohm  twin- 
lead  and  baluns  for  my  transmitter.  Needless 
to  say,  bandswitching  became  a  dismal  affair. 
In  desperation,  I  tied  on  RG-11,  and,  wonder  of 
wonders,  it  worked!  The  pi-network  of  my 
linear  was  quite  happy  with  the  new  load. 

The  end  wires  of  the  director  were  adjusted 
in  and  out  until  a  low  point  was  found  in  the 
SWR  at  the  desired  frequency.  When  the  best 
point  was  found,  the  wires  were  soldered  in 
place.  The  reflector  was  tuned  in  the  same  way 
for  maximum  gain,  using  a  field  strength  me- 
ter. This  was  done  with  the  boom  raised  to  its 
permanent  height  and  the  elements  stretched 
out  to  their  approximate  tie  points.  At  this 
location,  the  apex  of  each  V  is  at  40  feet  and 
the  apex  angle  is  GO  degrees.  Sharper  angles 
tend  to  decrease  the  usable  bandwidth  and  di- 
rectivity. As  this  angle  is  decreased,  a  point  is 
reached  where  the  array  becomes  too  critical 
to  tune.  This  point  seems  to  be  at  an  angle  of 
30°. 


j      JWM     LEAD 


DIRECTOR                       * 

GENERAL     FORMULA 

DIMENSIONS     FOR    7<4Qkc 

A  *   433  /mc 

A    *    62  Iff 

8  -    467/me 

B  *  essfi 

C -    H/mt 

C    =     1  5  ft 

D  *    I2S  /its 

O  «     ITSft 

E*   HWne-300A 
TWIN    LEAD 

E  •     15  ft 

FEED    LINE  CONNECTS    AT     X-Y 


F!G    i 


10 


73  MAGAZINE 


175  WATTS  SSB  ON  SIX  METERS 
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Here's  the  simple,  easy  way  to  go  VHF  on  SIX 
METERS!  Just  feed  the  20  meter  output  of  your 
present  SSB,  AM  or  CW  exciter  into  the  P&H  6-150 
and  you  have  175  Watts  PEP  on  SIX  METERS,  either 
crystal  or  VFO  controlled,  depending  on  your  exciter 
features.  Resistive  Pi-Pad  and  switchabte  Half-Power 
Pad  permits  operation  with  any  5  to  100  Watt 
exciter,  Since  the  6-150  is  a  high  stability  mixing 
device,  the  output  signal  stability  is  the  same  as 
that  of  your  exciter.  Uses  a  6CX8  crystal  oscillator/ 
Class  A  buffer;  a  6360  Balanced  Mixer  and  a  NEW 
AMPEREX  8117  push-pull  output  tube.  Power  input 
to    8117    final:     175   WatH    PEP    on    SSB,    165    Watts 

Complete  —  With  Built-in  Power  Supply, 
All  Tubes  and  Crystal,  for  Only  $299.95 

WRITE    FOR    LITERATURE 


CW,  90  Watts  linear  AM,  Entire  chassis  and  all 
shielding  is  COPPER  PLATED.  Output  jack  provided 
to  furnish  oscillator  signal  injection  for  receiving 
converter.  Quiet  200  CFM  forced-air  cooling.  50-70 
ohm  input  and  output  impedances,  Husky  built-in 
power  supply  has  three  separate  rectifiers  and  filter 
combinations.  Meter  reads;  PA  GRID,  PA  PLATE  and 
RELATIVE  RF  OUTPUT,  Modernistic  curved  corner 
grey  cabinet;  9"  X  15"  X  10 W.  The  P&H  6-150 
is  so  thoroughly  shielded,  by-passed  and  parasitic- 
free  that  it  operates  as  smoothly  as  an  80  meter 
transmitter.  COMING  SOON!  THE  P&H  2-150  FOR 
TWO   METERS! 


<£>S*   ELECTRONICS  INC, 

"■**V  424  Colombia   ,    Lafayette,  Ind. 


This  is  a  simple  antenna  to  build  if  you 
have  a  structure  such  as  a  pole,  tree,  or  tower 
that  can  support  the  boom  at  30  feet  or  more. 
40  feet  seems  to  be  a  good  height  for  working 
stations  out  as  far  as  400  miles.  The  labor  is 
well  worthwhile  when  the  performance  is  con- 
sidered, 

I  checked  gain  against  my  dipole,  which  is 
20  feet  higher  than  the  beam.  When  transmit- 
ting, forward  gain  to  stations  100  miles  or 
closer  is  about  6  db  better  than  the  dipole.  On 
longer  hauls,  it  is  closer  to  10  db  as  reported 
on  good  receivers,  such  as  75A4's,  HQ-180's, 
TSS-Ts,  etc.  On  receive,  a  real  mystery  pops 
up.  When  I  switch  from  the  dipole  to  the  beam, 
signals  from  the  South  jump  at  least  three 
S-units,  This  dipole  is  a  good  one,  too*  The 
high  readings  may  be  due  to  a  greatly  different 
radiation  angle  or  to  the  presence  of  obstacles 
in  the  field  of  the  antennas.  I  think  that  a 
more  likely  reason  is  the  same  thing  that 
makes  the  cubical  quad  and  dual -diversity  beam 
such  good  receiving  antennas.  All  have  a  large 
cro  section  and  each  has  nearly  an  equal  pro- 
portion of  vertical  to  horizontal  components. 
Front  to  side  ratio  is  about  25  db  measured 
with  a  field  strength  meter.  Front  to  back  was 
purposely  kept  low,  as  I  did  not  want  to  lose 
northern  stations.  Stations  to  the  East  and 
West  are  down  far  enough  to  make  forty  me- 
ters much  more  comfortable  to  work. 

So,  fellows,  let's  don't  let  forty  fall  by  the 
wayside  as  a  reliable  band  because  of  small 


space.  This  antenna  can  take  up  almost  as  little 
space  as  a  full  sized  twenty  meter  beam  and 
is  still  full  sized  on  forty.  Don't  be  persecuted 
by  Russian  propaganda  stations  or  get  involved 
in  John  haves  Mury  in  Spanish,  Put  up  the 
Inverted-V  ZL-Special  and  live!      . . .  W4AXE 
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Grabber 


Soldering  leads  shortens  transistors  life. 
Heat  sinks,  often  not  infallible,  necessitate  un- 
desirably long  transistor  leads.  What  do  we 
do?  We  build  transistors,  beautiful  little  gems, 
expensive  little  gems.  Then  we  blithely  ruin 
them  by  the  thousands  trying  to  solder  them 
into  the  circuit.  The  solution?  Classically 
simple.  Don't  solder  transistor  leads.  Insert 
and  solder  special  crimpable  eyelets  in  the 
circuit.  Then  slip  the  transistor  leads  thru 
these  and  crimp,  giving  a  positive  electrical 
connection  and  the  shortest  one  possible.  I 
know.  /  should  have  thought  of  it,  too.  Vector 
has  them  all  ready  to  go.  They're  called 
TRANSCRIMPS,  available  from  Vector  Elec- 
tronics, 1100  Flower  St.,  Glendale  1,  Calif. 
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Poly-Comm  62B 


6 


Meter  Transceiver 


A  strong  newcomer  in  the  Y1IF  equipment 
field  is  the  Poly-Comm  Model  62B,  6  and  2 
meter  transceiver*  This  compact  little  unit  is 
designed  for  mobile  and  home  station  use,  con- 
taining a  universal  power  supply  for  both 
modes  of  operation.  Study  of  the  specifications 
will  show  that  the  manufacturer,  Polytronics 
Lab  Inc.,  really  took  on  a  task  in  designing 
the  unit. 

This  transceiver  proved  to  be  very  difficult 
to  evaluate.  The  time  proven  approach  is  to 
compare  any  new  equipment  with  the  competi- 
tion in  the  areas  of  features  provided,  per- 
formance and  cost.  In  this  instance,  the  usual 
yardsticks  do  not  exist.  No  competitive  product 
provides  6  and  2  meter  coverage,  self  contained 
universal  power  supply  and  self  contained  VFO 
for  both  bands. 

The  photo  shows  the  external  details  of  this 
attractive  little  package,  A  universal  mobile 
mounting  bracket,  provided  but  not  shown,  al- 
lows the  unit  to  be  mounted  in  almost  any  mo- 
bile location.  Before  going  into  the  results  of 
the  test,  a  brief  circuit  description  is  in  order. 
Reference  to  the  block  diagram  and  the  speci- 
fications will  assist  in  understanding  the  fol- 
lowing discussion* 

The  receiver  section,  designed  for  AM  re- 
ception only,  consists  of  a  12  tube  superhetero- 
dyne circuit  using  triple  conversion  on  2  meters 
and  double  conversion  on  6  meters.  A  high 
gain,  cathode  coupled,  dual  triode  if  stage 
works  into  a  Nuvistor  first  mixer.  A  94  mc, 
crystal  controlled  Butler  oscillator  supplies  the 
injection  signal.  On  6  meters,  the  oscillator  is 
disabled  and  the  signal  idles  through  the  first 
mixer*  A  voltage  regulated.  Colpitis  oscillator, 
operating  at  46,595  ±2  mc  is  used  to  supply 
injection  to  the  second  mixer.  The  oscillator 
and  second  grid  mixer  circuits  are  gang-tuned, 
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resulting  in  a  second  if  frequency  of  5.405  mc. 
A  stage  of  amplification  follows,  feeding  the 
third  mixer.  Here,  a  4.95  mc  crystal  oscillator 
is  used  to  produce  the  final  455  kc  if  frequency. 
Two  stages  of  455  kc  amplification  are  used 
to  obtain  the  desired  selectivity. 

It  will  be  seen  that  the  rf-i/  portion  of  the 
receiver  section  is  essentially  a  good  design, 
double  conversion  6  meter  receiver  with  a  high 
performance,  crystal  controlled  converter  used 
to  provide  2  meter  coverage.  The  results  are 
very  good  and  actual  tests  show  that  the  claims 
of  image  rejection  and  selectivity  are  actually 
exceeded  in  production.  The  price  paid  for  this 
superior  performance  is  the  presence  of  the  two 
spurious  responses  pointed  out  in  the  specifi- 
cations, 

Silicon  diodes  are  used  in  the  detector,  AGC 
delay  and  ANL  circuits  to  provide  excellent, 
hum-free  performance.  A  dual  triode  is  used 
in  the  squelch  and  first  audio  stages  which 
drive  the  parallel  connected  6BQ5  audio  out- 
put tubes.  These  tubes,  which  are  also  used  as 
modulators  in  the  transmit  condition,  drive  an 
internal  2W  PM  speaker.  Rear-chassis  termi- 
nals are  provided  for  use  of  an  external  speak- 
er if  desired. 

The  62B  transmitter  section  is  more  or  less 
conventional  except  for  the  inclusion  of  the  in- 
ternal two  band  VFO.  A  switch  permits  se- 
lection of  the  VFO  or  a  front  panel  mounted 
crystal.  The  oscillator  frequency  is  tripled  in 
the  plate  circuit  and  feeds  a  frequency  doubler, 
driving  the  7551  output  stage  on  6  meters.  An 
additional  tripler  stage  is  switched  in  to  give 
2  meter  coverage.  The  modulator  consists  of  a 
high  gain  pentode  followed  by  a  triode  which 
drives  the  6BQ5  modulator  tubes.  The  ceramic 
microphone  supplied  with  the  transceiver  is 
matched  to  the  speech  system  for  optimum  re- 
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"Wonder  Bai"  10  Meier  Antenna 

As  featured  in  Nov,  1956  OST.  Complete  with  B  &  W 
3013  Miniductor.  Only  8  It  long  for  10  meters, 
Wt  5  lbs. 

Amateur  Net  $7.85 


PRECISION  PLANETARY-VEPNIER 
for  exceptionally  fine     tuning 

craftsmanship  by  Jackson   Bros. 

England.   Ball    bearing  drive,    Vk" 

shaft,     IVe"    long,    0:1     ratio, 

i  for  tine  tuning.  Easily  adapt* 
to    any    shaft*    Comparable 

Amateur  Net  $1.50  ea. 
10  for  $13.50 


PRECISION  BALL  DRIVE  DIAL 

Another  superb  product  of  Jackson 
Bros,  of  England.  C  dia.  dial  with  6:1 
bait  drive  ratio.  Fits  standard  !V 
shaft.  For  that  velvet  touch.,, 

Amateur  Net  $3.95 


Versatile  Miniature  Transformer 

Same  as  used  in  W2EWL  SSB  Rig  —  March 
195$  ttST.  Three  sets  of  CT  windings  for 
a  combination  of  impedances:  600  ohms, 
5200  ohms,  22000  ohms,  (By  using  center- 
taps  the  Impedances  are  quartered.)  The 
ideal  transformer  for  a  SSB  transmitter. 
Other  uses:  interstage,  transistor,  high 
Impedance  choke,  line  to  grid  or  plate, 
etc.  Size  only  2"  h*  X  W  w.  I  W  d. 
Hew  and  fully  shielded. 

«i     mja   Amateur  Net   $1,39     mM.   *!#*« 
3  lor  $3.49  10  for  $10.75 

ARROW  Authorized  distributor  of  HEATHKIT  equipment 


TO  SAVE  C.O.D.  CHARGES.  PLEASE  INCLUDE  SUFFICIENT 
POSTAGE  W(TN  YOUR  ORDER.  ANY  EXTRA  MONEY  WILL  BE 
RETURNED. 

ALL  PRICES  F.O.B.  N. -Y.  C. 

Arrow's  Export  Ocpf.  Ships  T<*  All  Parts  Of  The  World! 

Prices  Subject  To  Change  Without  Notice. 
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99'er  6  Meter 

TRANSCEIVER 

A  true  ham  station,  ideal 
for  both  fixed  station  and 
mobile  operation. 
Double  conversion  superset 
fives  you  extreme  selectivity 
and  freedom  from  images 
and  cross  modulation- 
Transmitter  section  has  an 

ultra-stabfe  crystal  oscillator  which  also  may  be  controlled  by 

external  VFO, 

Efficient,  fully  modulated  8  watt  final  works  into  flexible  Pi 

network  tank  circuit.  Large  S  meter  serves  for  transmitter 

tune-up  procedure. 

Amateur  net  once    J 1  uD.  J  J 
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ELECTROVOICE    Mod.    729 
CERAMIC    CARDIOID    MIKE 

Lowest  cost,  yet  includes  every  feature 
essential  for  SSB  operation,  Flat,  smooth 
response  from  300  to  3,000  cps.  Lifts  from 
stand  for  mobile  or  desk  operation.  MM, 
output  -GO  db+  Ceramic  element  unaffected 
by  heat  or  humidity*  Price  includes  relay- 
control  switch,  stand  and  8V2'  shielded 
cable*  Mike  size  7W  *  V/2"  wide. 

Model  729    *15'90 
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ELECTROVOICE   Mod.    664    MIKE 
HIGHEST   F   to    B    MADE 

•!l!LcrBSJ^nt?  -(4°   t0    15'000  cps)   Penetrates   qrm, 
allows    actual    increase    in    RF    power   out.    Efficient 

S™  ^  in?'   JWt1'  Jor   SSB  *cu1s   accidental 
tripping  of  VOX  ckt.  Output  -55  do.   On/off  switch 

(can  be  wired  for  remote  control).  150  ohms  or  Hi-z 

output  selected  at  cable  connector.  Mike  size  7-3/16" 

x  ij'e  .  Price  includes  mike  and  cable. 

Model  664    *5  1  -°° 

Matching  desk  stand  with  DPDT  switch    $9.00 

Stand,  less  switch    $6.00 

MAIL  ORDERS   PROMPTLY   PROCESSED 
SAME  DAY  SHIPMENT  FROM  STOCK 


^ELECTRONICS,  INC. 

65  Cortlandt  Street,  New  York  7,  N.  Y.  •  Olgby  9-4730 
525  Jericho  Turnpike,  Mineola,  N.  Y.  •  Pioneer  6-8686 


TRADE-INS  WELCOMED 


spouse.  A  side  advantage  is  that  the  audio 
gain  may  be  fixed  and  still  provide  good 
performance. 

Antenna  feed  requirements  for  both  the 
transmitter  and  receiver  are  a  reasonably  flat 
51  ohm  termination.  SO-239  connectors  are 
used  for  separate  6  and  2  meter  antennas.  In 
tin-  evenl  one  of  the  inrreasingly  popular  two 
band  antennas  is  used,  an  internal  strap  con- 
nection will  permit  using  a  single  connector 
for  both  bands. 

The  internal  power  supply  employs  a  special 
power  transformer  which  allows  operation 
from  the  ac  line  or,  using  a  conventional  vi- 
brator circuit,  operation  from  1.2,6  volts  dc. 
Circuit  switching  is  accomplished  by  inserting 
the  appropriate  power  cord  in  the  chassis  con- 
nector. Four  silicon  diodes  in  a  voltage  doubler 
configuration  supply  the  high  voltage  require- 
ments* Another  silicon  diode  powers  the  dc  re- 
lays when  the  transceiver  is  operated  from  the 
ac  line. 

The  unit  loaned  for  the  test,  Serial  Number 
12B719,  was  accompanied  by  a  letter  from  Bud 
Hargreaves,  W2SXB,  Chief  Engineer  of  Poly- 
tronics. The  letter  said,  in  part,  "*  ,  ,  We  have 
found  that  evaluations  of  equipment  have  been 
stilted  and  have  been  directed  toward  the  good 
points,  etc.  We  hereby  authorize  you  to  mention 
any  undesirable  features  which  you  may  find  in 
the  unit-  .  *  ."  Bud  went  on  to  specifically  men- 
tion a  couple  of  problems  in  the  equipment. 
Some  problems  exist  in  any  product  but  they 
are  normally  kept  a  dark  secret  by  the  manu- 
facturer. If  an  unwitting  user  points  out  one  of 
these  problem  areas,  the  manufacturer  all  too 
often  expresses  shocked  surprise  that  such  a 
condition  could  exist.  The  frank  and  open  atti- 
tude of  Polytronics  is  indeed  a  refreshing 
change. 

Bud's  statement  was  taken  at  face  value  and 
the  transceiver  really  put  through  its  paces, 
both  on  the  air  and  on  the  bench.  A  local  ama- 
teur, who  prefers  not  to  be  identified,  had  ex- 
pressed an  interest  in  looking  over  the  62B 
and  I  was  quick  to  take  advantage  of  his  ex- 
perience. His  competence  is  based  on  many 
years  of  professional  and  amateur  VHF  equip- 
ment design  experience  and  backed  up  by  some 
rather  extensive  test  facilities*  After  inspection 
and  limited  testing,  the  unit  was  hauled  to  the 
basement  lab  and  given  the  works.  The  tests 
resulted  In  8  pages  of  notes,  too  lengthy  to 
reproduce  here.  Environmental  testing  equip- 
ment was  not  available  so  specifications  relat- 
ing to  temperature,  shock,  humidity  and  vibra- 
tion were  not  checked*  I  don't  claim  that  full- 
fledged  compliance  testing  was  conducted  but 
a  wealth  of  equipment  was  available  and  the 
balance  of  the  specifications  were  checked  out 
to  the  extent  required  to  detect  any  serious 
departure  from  the  manufacturer's  published 
claims. 

The  62B  appeared  capable  of  meeting  or  ex- 
ceeding all  specifications  except  those  on  trans- 
mitter VFO  stability.  As  noted  in  the  specifica- 


tions, frequency  stability  of  the  VFO  is  cited  as 
being  within  ±-02  %  from  —20°  C  to  +60°  C. 
This  figures  to  be  ±29.2  KC  at  146  MC.  Bench 
tests  showed  drift  in  excess  of  this.  Tests  were 
conducted  at  room  temperature  of  21,5°  C« 
using  thoroughly  warmed  up  and  calibrated 
equipment.  The  62 B  was  turned  on  after  being 
off  for  24  hours  and  the  VFO  "spot"  switched 
on  only  long  enough  to  accomplish  the  measure- 
ments conducted  at  5  to  10  minute  intervals. 
Results,  from  a  starting  frequency  of  144-312 
MCj  were  as  follows: 

VFO  drifted  down  106.0  kc  in  1st  30  minutes 
VFO  drifted  down  24,0  kc  in  2nd  30  minutes 
VFO  drifted  down  12.0  kc  in  3rd  30  minutes 
VFO  drifted  down       2,5  kc  in  4th  30  minutes 

At  5  hours  and  36  minutes,  the  transmitter 
was  operated  key  down  for  10  minutes,  result- 
ing in  an  adidtional  downward  drift  of  600 
cycles.  At  the  conclusion  of  this  test,  a  ther- 
mometer placed  loosely  on  the  top  of  the  cabinet 
read  53°  C»  a  rise  of  31,5°  C  over  ambient. 

Receiver  stability  measurements  were  con- 
ducted on  2  meters  and  performance  was  with- 
in specifications  of  ±:,06'  * .  ThU  test  was  con- 
ducted by  accurately  measuring  the4  second  os- 
cillator frequency.  From  a  cold  start,  the  unit 
drifted  up  27  kc  in  35  minutes  and  then  drifted 
down  12  kc  in  1  hour  and  37  minutes.  Drift  on 
6  and  2  meters  is  essentially  the  same. 

Inclusion  of  the  VFO  feature  in  a  6  and  2 
meter  transceiver  of  compact  construction 
poses  many  problems.  Extreme  supply  voltage 
and  temperature  variations,  vibration  and 
shock  are  present  in  mobile  operation.  The 
oscillator  tank  switching  problem  is  another 
obstacle  that  must  be  overcome-  Polytronics  has 
chosen  the  oscillator-frequency  multiplier  ap- 
proach and  the  results  serve  to  highlight  the 
problem.  The  stability,  while  certainly  not  the 
best,  is  probably  as  good  as  can  be  expected 
in  a  competitively  priced  equipment  of  this 
type. 

While  the  "state  of  the  art"  approach  of  a 
limited  range,  high  frequency  VFO  and  crystal 
controlled  frequency  converters  could  be  used, 
a  number  of  tuning  ranges  would  be  required 
for  full  coverage  of  both  bands.  Further,  the 
increased  circuit  complexity  required  to  reduce 
spurious  output  frequencies  would  probably 
price  the  equipment  out  of  the  market. 

The  balance  of  the  test  proceeded  nicely.  Re- 
ceiver performance  is  ail  that  is  claimed.  Se- 
lectivity was  found  to  be  even  better  than  that 
cited  in  the  specifications.  6  db  bandwidth  was 
measured  at  3.9  kc  and  40  db  bandwidth  at 
19.5  kc.  This  degx^ee  of  selectivity  is  very  com- 
forting to  have,  however  it  imposes  more  strin- 
gent stability  requirements  on  the  receiver  cir- 
cuitry and  makes  any  drift  in  the  received 
signal  more  pronounced.  Retailing  of  the  62B 
is  required  during  warm  up.  Sensitivity  is  ex- 
cellent and  overall  performance  such  that  weak 
signals  really  come  up  over  the  noise.  S-mcter 
readings  were  correlated  with  input  level  and 
each  S-unit  between   Si   and   S8  reflected  an 
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average  of  5,4  db  increase  in  signal  level.  Im- 
age rejection  is  exceptionally  good,  The  second 
and  third  if  frequencies  could  not  be  detected 
on  the  2  meter  band,  with  the  full  2  volt  out- 
put of  a  General  Radio  805-C  signal  generator 
pumped  into  the  antenna  connector.  The  two  2 
meter  spurious  responses  were  present  at  the 
predicted  intensity. 

The  receiver  audio  system  is  more  than  ade- 
quate and  no  trouble  was  encountered  with 
microphonics  when  using  the  internal  speaker. 
The  shock  mounting  used  for  the  receiver  tuned 
circuit  assembly  and  the  transmitter  VFO 
really  shows  its  merit  under  conditions  of  vi- 
bration and  shock.  The  squelch  circuit  works 
well  and  can  be  set  to  trip  on  signals  way 
down  in  the  noise.  The  squelch  threshold  is 
fully  adjustable  and  the  adjustment  holds  for 
extended  periods. 

Power  output  of  the  transmitter  was  meas- 
ured, using  a  Bird  Termaline  Model  61  RP 
Wattmeter,  Measured  power  output  into  this 
50  ohm  load  of  9  watts  on  54  mc  and  5.5  watts 
on  148  mc  agreed  with  the  final  inspection 
check  list  packed  with  the  transceiver, 

I  was  very  much  impressed  by  the  quality  of 
components  used  in  the  G2B.   Teflon  insulated 
wire  is  used  throughout  the  unit  and  all  metal 
parts  are  heavily  plated.  The  quality  of  work- 
manship in  the  assembly  and  wiring  is  uni- 
formly good-  Careful  attention  to  mechanical 
details,   including  the  shock   mounting  of  the 
receiver  tuning  elements  and  VFO,  contribute 
to  the  overall  performance.  Physical  layout  of 
the  front  panel  is  good  although  the  compact 
size  of  the  unit  does  make  some  compromise 
necessary,  The  front  panel  mike  connector  is 
comparatively  large  and,  as  a  consequence,  the 
PA  tuning  and  loading  controls  are  a  bit  diffi- 
cult to  reach.  Fortunately,  these  controls  do 
not  require  constant  attention  so  no  hardship 
is  imposed.  The  recessed  front  panel  provides 
ideal  protection  for  the  controls  in  the  mobile 
environment   and   this   feature   should   not   be 
sacrificed.  However,  when  the  unit  is  placed  on 
the  operating  table,  the  meter  and  dials  are 
somewhat  obscured  by  the  cabinet  overhang. 
Flip-out  extension  feet  mounted  on  the  bottom 
front  of  the  cabinet  would  tilt  the  transceiver 
at  a  convenient  viewing  angle. 

On  the  air  performance  was  excellent  and, 
except  for  some  comments  on  VFO  drift,  re- 
ports were  consistently  good.  Modulation  qual- 
ity was  reported  as  excellent.  Receiver  drift 
was  noticeable  during  warm  up  but,  once  sta- 
bilized, the  receiver  is  a  real  pleasure  to  oper- 
ate. I  believe  the  logical  approach  is  to  accept 
the  VFO  as  a  bonus  feature,  to  be  used  as  a 
crystal  substitute  only  as  required.  The  dual 
band  coverage  and  many  other  desirable  fea- 
tures result  in  overall  performance  of  the  62B 
that  places  it  ahead  of  competitive  factory  as- 
sembled products  on  the  basis  of  dollar  value 
received.  .  -  -  W4WKM 


(Turn  page  for  Specs.) 
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THE  LARGEST  INVENTORY 

of  USED  EQUIPMENT  in  the 
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B   &    W    5100    W/51SB 
Central    Electron ks   20A 
Collins    32V!     W/51SB 

"        32  V2 
Gfobe  90 

"        500B 
Gonset    GSB-100 
GSB  10T 
Hallieraflers    SX-71 
"  5X-99 

"  SX-TOT 

"  SX-101 

"  HT-32 

Johnson    Courier 

Pacemaker 
Kilowatt 
National    HRO-60    W/coIJs 
N0 183 


Mk 
Mk 
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IK 
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350.00 
149.95 
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299.95 
275,00 
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249.00 
269,00 
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WRITE  FOR   LATEST  COMPLETE  LIST 


V€Ut4, 


P.O.  BOX  312 


FONE 
603-22-53358 


CONCORD,  N.  H 


AVOID 


G.A.M.    offers  an   antenna  mount 
for     interchangeable     antennas     or 
v    other   purpose   where   an   elec- 
trical  connector   is   necessary. 

MODEL  No.  TGM-R 

EASV  TO  INSUtl 
no  need  to  remove  upholstery! 


> 


Mounts  from  gut-  j  Mounts  Oat:  only 
side  by  insertion  |  uses;  Y%*  ins  toe 
through  Vt*  hole,   r  roof. 


MODEL   No.  TG^l-R 


MODEL 
No.   TG-1-R 

{144-470  mc.) 

PAT     PEND. 


•  Will  stand  up  to  150  watts  RF 
power* 

•  Stainless  spring  steel  whip  ^4 
wave  lung.  May  be  cut  to  your 
specific   frequency. 

•  144  to  470  inc. 

•  Comes  complete  with  12  foot 
cable,    factory   installed. 

~~  LIST  PRICES 

TG-l-R  (inch  mount)  58.25 
TC-l-R  (w/o  mount)  $^50 
TGM-R   (no  antenna)      $6*25 
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CONDENSED  SPECIFICATIONS 

Polycom  62  B 


TRANSCEIVER: 


Frequency  Coverage:  49.75  to  54.25  mc; 
143.75  to  148.25  mc. 

Tube  Complement:  16  tubes,  5  silicon 
rectifiers,  3  silicon  diodes  and  5  gas 
regulators. 

Antenna:  50  ohm  line.  Separate  SO-239 
Connectors  for  6  and  2  meters  with 
optional  strapping  for  2  band  anten- 
nas. 

Power  Source  [—20  to  +10%  of  rated 
input  voltage):  I  1 7  volts  60  cycle  ac  at 
90  watts  receive,  140  watts  transmit, 
or  12.6  volts  dc  at  10  amperes  receive, 
16  amperes  transmit. 

Front  Panel  Controls:  VFO  Xtal  Switch, 
Receiver  Tune,  VFO  Tune,  Volume, 
Squelch,  Antenna  Trimmer,  Band 
Switch,  Driver  Tune,  PA  Plate  Tune, 
Antenna  Loading  and  Meter  Function 
Selector. 

Size:  II"  wide  x  10"  deep  x  5"  high. 

Weight:    15  pounds. 

Finish:  Marine  gray  with  maroon  knobs 
and  white  lettering;  brushed  aluminum 
grill. 

Accessories  Supplied:  Ceramic  micro- 
phone with  retractable  cord,  universal 
mobile  mounting  bracket,  ac  power 
cord  and  battery  power  cord. 

Accessories,  Optional:  Base  station 
microphone  and  2  &  6  meter  dual 
band  antennas. 

TRANSMITTER  SECTION: 

Type  Circuit:  Separate  oscillator,  multi- 
pliers} and  straight  through  amplifier. 

Plate  Power  Input  To  Final:  18  watts  on 
6  meters,  1 7  watts  on  2  meters. 

Modulation  Capability:  85  to  100%  at 
average  voice  level  using  plate  modu- 
lation. 

Hum  And  Noise  On  Carrier:  At  least  40 
db  down  from  30%  modulation  level. 

Harmonic  Suppression:  All  harmonics  and 
spurious  emissions  better  than  50  db 
down. 

Frequency  Control:  VFO  or  crystal. 

Crystal  Stability:  ±.005%  —  30°C  to 
+70°C. 
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Crystal  Circuit  Stability:  ±.006% 

— 20°C  to  +60°C. 
VFO     Stability:     ±.02%     -20°C     to 

+60°C. 

RECEIVER  SECTION: 

Type  Circuit:  Triple  conversion  super- 
heterodyne on  2  meters,  double  con- 
version on  6  meters. 

Calibration:  100  kc  graduations  every  4° 
with  6:1  tuning  ratio. 

Sensitivity:  Better  than  .2  microvolt  on  6 
meters  and  .3  microvolt  on  2  meters 
for  6  db  S+N  at  30%,  1000  cycle 
modulation* 

Selectivity:  — 6  db  bandwidth  8  kc  ±2 
kc;  — 60  db  bandwidth  25  kc  ±5  kc. 

Delayed  AGC;  Audio  output  varies  less 
than  3  db  for  inputs  between  I  micro- 
volt and  J   volt. 

Squelch,  Adjustable:  .08  microvolt  thresh- 
old on  6  meters,  .|  microvolt  on  2 
meters. 

Noise  Limiter:  Floating  series  gate  type. 

Audio  Output:  At  least  2  watts  into  2l/2n 
interna f  speaker  or  3  watts  into  exter- 
na! 4  ohm  speaker  with  less  than  15% 
distortion  at  I   watt. 

Hum  And  Noise:  Better  than  40  db  down 
from   I   watt  output. 

Frequency  Response:  Within  +1  db  to 

—5  db  from   250  to  3000  cycles. 

Image  Rejection:  1st  image  better  than 
85  db  down,  2nd  Image  better  than 
60  db  down  and  3rd  image  better  than 
85  db  down. 

Spurious  Responses:  Better  than  60  db 
down  except  within  ±20  kc  of  desired 
signal. 

Internal  Generated  Spurious  Signals: 
1 45 J  7,  approximately  90  microvolts 
(S9);  147.80,  approximately  80  micro- 
volts (S8), 

Cross    Modulation    and    Desensitization: 

Better  than  50  db  down  at  ±20  kc, 

IF  Frequencies:  52,00  mc  (±2  mc],  5.405 
mc  and  455  kc* 


Stability:     ±.06%     from 
+60°C. 


20°C     to 
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Models  TEIM8K  and  Model  TER-25K 
are  new  additions  to  TMC's  family  of 
dummy  loads  and  antenna  termina- 
iors/dissipators  that  cover  the  power 
range  of  250  watts  average  to  50  kw 
peak.  Models  TER-18K  and  TER-25K 
are  provided  in  50,  70,  and  600  ohm 
terminations  and  are  housed  in  metal 
cases  provided  with  casters  for  mobility. 
A  meter  to  indicate  forward  and  re* 
fleeted  power  for  computation  of  VSWR 
is  provided  as  an  optional  item.  Model 
TER-18K-600-BF,  a  600  ohm  terminating 
unit  in  a  fiberglass  reinforced  plastic 
case,  is  used  to  terminate  a  Rhombic  an- 
tenna in  high  powered  transmission  serv- 
ice of  up  to  50  kw  PEP,  over  the  fre- 
quency range  of  4  to  26  megacycles, 
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Ham  Radio 
in  Finland 


John  Velamo  OH2YV 
Isofcaari   4-B-30 
Lattasaari,    Helsinki 
Finland 

^HE  Finnish  Amateur  Radio  League,  SRAL, 
is  among  the  oldest  amateur  radio  organiza- 
tions in  Europe,  It  was  founded  officially  in 
1921,  so  this  spring  means  the  41-year  mile- 
stone to  it.  However,  long  before  this  there 
was  considerably  strong  amateur  radio  activity 
in  Finland;  some  of  the  still  active  Finnish 
amateurs  were  'in  the  business'  already  around 
1913-14,  not  to  mention  the  actual  pioneers 
who  are  not  living  among  us  any  longer.  Let 
us  mention  only  A.  Tigerstedt  who  developed 
the  vacuum  tube  in  a  way  that  the  Germans 
adopted  as  an  important  military  secret  that 
time,  Leo  Lindell  OH1NA,  silent  key  in  1936, 
is  said  to  be  the  founder  of  SRAL,  also  the 
first  Finnish  radio  amateur*  In  addition  to 
these  the  amateur  radio  has  many  traditions 
in  Finland, 

The  membership  of  SEAL  (Suomen  ftadio- 
amatoori/iitto)  is  about  1800,  Approximately 
1600  of  them  are  licensed  amateurs*  The  coun- 
try is  divided  into  ten  districts,  OHl-OH^, 
OH0  Aaland  Islands  having  selfgovernment 
and  thus  counting  as  a  separate  country  from 
Finland  in  the  Amateur  World.  The  maximum 
input  power  allowed  to  OH  stations  in  the 
General  class  is  200  watts  on  80-40-20-15-10 
meter  bands  a*  well  as  on  the  VHF  bands. 
There  are  possibilities  that  special  permission 
will  be  granted  to  OH  amateurs  for  operating 
on  100  meter  band  with  a  maximum  of  10 
watts  input  power. 

The  amateurs  in  Finland   are   divided   into 


three  classes:  Technical,  Novice  and  General 
Class,  Technical  Class  requires  knowledge  of 
electrical  and  radio  technics  and  regulations 
for  amateur  radio.  However,  no  code  speed  is 
required.  Novice  Class  requirements  consist  of 
basic  knowledge  of  electrical  and  radio  tech- 
nics, code  speed  of  8  wpm  plus  regulations  for 
amateur  radio.  General  Glass  requirements  are 
\2  wpm  code  speed,  good  knowledge  of  radio 
and  electrical  technics,  considerably  good  abili- 
ty to  communicate  on  the  bands,  not  to  men- 
tion good  knowledge  of  amateur  radio  regula- 
tions etc.  In  general  the  requirements  are 
much  like  those  in  the  USA,  Technical  Class 
license  allows  200  watts  on  144  mc  and  higher 
bands,  CW  or  phone.  Novice  Class  allows  a 
maximum  of  15  watts  input  power  on  3510* 
3545  kc,  7020-7050  kc  and  21060-21150  kc  CAY 
only,  and  the  transmitter  must  be  crystal  con- 
trolled. After  making  at  least  300  QSOs  the 
Novice  will  be  allowed  to  try  to  pass  the  Gen- 
eral Class  examination*  The  Novice  class  li- 
cense is  valid  for  a  maximum  of  three  years, 
and  it  will  not  be  renewed.  The  General  Class 
rights  are  those  already  mentioned. 


W6AM  visiting  Finland  in  1961  summer* 
OH2XK,  OH2RM,  K2RKN/OH2QZ,  OH2XZ  of 
ILS,    Embassy,    W6AM,    in    shack    of    OH2XZ. 


OH2YV  John  Yelamo,  General  Secretary  of  the 
SRAL  of  Finland,  honorary  Secretary  of  the 
Award  Hunters'  Club,  President  of  the  local 
radio  club,  member  of  AI-OC,  Tops-CW-Club, 
HSC,  Rcc,  etc. 

In  Finland  there  are  possibilities  to  any  for- 
eigner to  get  an  amateur  license  and  an  OH 
calL  However,  this  is  based  mainly  on  the 
reciprocal  agreements,  but  many  exceptions 
have  been  done,  too.  At  the  present  time  there 
is  one  American  (OH2XZ),  one  Australian, 
and  one  Norwegian  amateur  licensed  in  Fin- 
land, Earlier  there  have  been  a  few  English- 
men, a  few  Swedes,  etc-  At  the  present  time 
it  seems  that  the  Finnish  authorities  are  in 
favor  of  the  reciprocal  agreements  because  ap- 
plications of  some  amateurs  of  "non-reciprocal" 
countries  have  not  been  accepted.  In  Finland 
the  authorities  have  given  SRAL  the  rights 
to  control  the  radio  amateur  activities;  prob- 
ably Finland  is  the  only  country  in  the  world 
where  the  official  league  has  such  duties  and 
privilege!   This  system  is  working  well,  and 
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violations  against  radio  laws  happen  very  sel- 
dom among  the  Finnish  radio  amateurs.  The 
control  work  of  SRAL  is  mainly  advising  but 
in  serious  cases  SRAL  has  right  to  propose 
cancelling  of  certain  amateur  radio  licenses. 
Thus  the  amateur  radio  activity  in  Finland  is 
extremely  free,  however  the  system  gives 
SRAL  very  serious  duties  and  sometimes 
causes  certain  difficulties  especially  when  vio- 
lations are  notified. 

The  DX  activity  in  Finland  is  on  a  high 
level,  as  an  average.  The  high  top  man  prob- 
ably is  OH2NB  with  approximately  300  coun- 
tries worked.  OH5NW  comes  with  some  260 
countries  on  phone  alone.  Over  30  OH  ama- 
teurs have  more  than  180  countries  worked; 
they  represent  about  7-8%  of  the  continuously 
active  OH  amateurs.  The  contest  activity  in 
Finland  is  high,  especially  in  the  international 
contests  like  WAE-contest,  ARRL  Competition 
etc.,  and  before  all  the  Scandinavian  Activity 
Contest  which  usually  show  very  strong  OH 
activity  on  the  bands.  The  number  of  OH's 
in  these  contests  usually  is  among  the  highest 
in  the  whole  world,  SRAL  issues  three  awards, 
OHA,  OHA-100  and  OHA-300,  for  contacting 
OH  amateurs-  Rules  of  these  are  available 
from  Box  306,  Helsinki. 

Among  other  international  activities  in  Fin- 
land there  can  be  mentioned  also  the  WDT 
and  CRC  awards,  WDT  being  issues  by  the 
Tampere  gang  (OH3),  and  CRC  award  by  the 
Radio  Club  of  Cafe  de  Colombia  (hi!).  CRC 
has  meetings  daily,  at  the  luncheon  time,  and 
thus  it  can  be  said  to  be  the  most  active  ama- 
teur radio  club  in  the  world!  Furthermore,  the 
oldest  and  original  award  and  certificate  hunt- 
ers' organization,  the  Award  Hunters*  Club 
(AHC)  has  its  headquarters  in  Finland.  New- 
est addition  to  the  Finnish  certificates  is  the 
VRCC  for  the  Finnish  Railroads  100-year 
jubileum,  issued  by  the  railroad  amateurs. 

The  local  club  activity  in  Finland  is  lively, 
too.  There  are  nearly  30  clubs  altogether,  rep- 
resenting practically  all  Finnish  cities.  These 
clubs  include  most  of  the  active  OH  amateurs 


i 

, 

i 

OH7NF  Eino  Toivanen,  the  7  mc  specialist  with 
156  countries  on  forty  cw.  Old  Timer,  one  of 
the  European  pioneers  on  28-mc — operating 
world-wfde  in   the  early  '30s, 


President    of    the    OH     YL     amateurs, 
OH2FB  (XYL  of  OH2YV). 


M 


am 


in  their  membership.  The  biggest  of  them  is 
the  OH2-Club,  "Kakkosten  Kerho,"  with  a 
membership  of  approximately  300,  The  smal- 
lest clubs  contain  around  5-6  members.  The 
Club  stations  usually  have  call  signs  beginning 
with  the  letter  'A/  OH1AA,  OH2AA,  OH5AC, 
OH6AB  etc.  The  Headquarters  call  is  OH2Af 
having  also  been  used  as  OH4A,  OH9A  and 

OHM, 
There  are  approximately  35  YL  and  XYL 

amateurs  in  Finland.  A  few  of  them  are  in 
the  Novice  Class.  Their  activities  are  not  ex- 
tremely strong  on  the  bands;  merely  they  seem 


OH2NB  Armas  Valste,  the  top  DXer  of  Finland. 
Old  Timer,  one  of  the  first  Finnish  Radio  Ama- 
teurs, 

to  like  to  arrange  meetings.  Mostly  the  OM's 
of  the  XYL  amateurs  are  licensed  hams,  too. 
The  youngest  OH  amateur  is  OH2BAD,  13 
years  of  age,  good  "runner-up"  being  OH2BL 
with  14  years  of  age.  They  both  are  still  in 
the  Novice  Class  but  very  soon  they  will  be 
changing  the  final  tube  to  bigger  .  .  .  The 
Novice  Class  system  has  given  very  good  ex- 
perience in  Finland  as  to  the  operating  ability 
and  skill  of  amateurs.  The  General  Class  ama- 
teurs coming  from  the  Novice  Class  regularly 
show  a  very  good  skill  on  the  bands;  this  is 

(Turn  to  page  77) 
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An  Extra  Hand  In  the  Shack 


Dot  Maker 


James  G.  Lee  W6VAT 

Box  45621 

Los  Angeles  45t  California 


\yf  any  times  while  trying  to  track  down 
ItI  TVI,  BCI,  Parasitica,  etc.,  in  a  trans- 
mitter, two  hands  are  just  not  enough  to  key 
the  transmitter,  tune  an  absorption  waveme- 
ter  and  TV  set  all  at  the  same  time.  If  there  is 
someone  else  around  to  assist  this  is  no  prob- 
lem, but  when  one  is  alone  it  is  impossible  to 
be  in  two  places  at  once,  "DOT  MAKER"  can 
help  solve  this  and  other  problems. 

The  basic  circuit,  shown  in  Fig,  lf  is  a 
free-running  multivibrator.  This  circuit  is  due 
to  Courtney  Hall1,  and  is  probably  one  of  the 
simplest  multivibrator  circuits  to  be  found. 
Yet,  it  is  reliable,  stable,  consumes  very  little 
power,  can  be  synchronized,  and  can  be  wired 
in  only  a  matter  of  minutes.  In  Fig.  1,  when 
voltage  is  applied,  C  begins  to  charge  through 
Vi  and  IL;  the  current  through  R  cuts  off 
Y_.  When  C  has  charged,  Y\  cute  off-  Since 
no  more  current  is  flowing  through  Re,  V* 
conducts  and  discharges  C  through  Ri.  The 
original  condition  is  now  restored  and  the 
cycle  starts  over  again.  V*  and  V*  can  be  com- 
bined into  a  single  tube  envelope  such  as  a 
12AU7,  12AX7,  12AT7,  and  other  similar 
types.  Capacitor  C  may  be  switched  to  provide 
different  rates,  and  if  synch  ionization  is  de- 
sired, the  grid  of  V-  can  be  returned  to  ground 
through   about  200K  ohms   and   sync  voltage 


coupled  to  the  grid  of  Vi  through  a  capacitor. 
The  output  should  only  be  taken  from  the 
cathode  of  V-  since  it  is  not  very  sensitive  to 
loading  impedances  as  is  the  cathode  of  Vi. 
Vi   acts   as   a   cathode    follower   in   this   case. 

The  frequency  is  changed  by  changing  the 
capacitor  and/or  the  resistors.  Making  K- 
variable  and  switching  in  different  values  of 
C  gives  a  very  wide  frequency  range. 

Referring  to  Fig.  2,  the  actual  circuit  of 
"DOT  MAKER,"  one  12AU7  is  used  as  a  low 
frequency  multivibrator  to  operate  relay  Ki, 
an  8000  ohm  Sigma  4F  relay.  Its  contacts  key 
an  external  circuit  by  way  of  the  terminal 
posts  mounted  on  the  edge  of  the  Minibox.  The 
second  12AU7  is  an  audio  oscillator  which  can 
be  used  with  phones,  a  speaker  and  output 
transformer,  a  pre-amp,  or  other  reasonably 
high  input  impedance  audio  device  for  monitor- 
ing purposes.  The  500K  pot  in  the  keyer  gives 
a  pulse  rate  of  approximately  2  cps  to  70  cps, 
and  although  this  particular  Sigma  relay  will 
not  follow  over  this  entire  range,  it  does  follow 
over  a  major  portion.  There  are  two  reasons 
why  just  any  relay  wouldn't  follow  over  the 
whole  resistance  range.  One  is  that  the  cur- 
rent is  drawn  in  short  pulses  and  at  the  high 
resistance  end  of  the  pot,  i.e.,  low  pulse  fie- 
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quencieSj  it  is  not  always  enough  to  cause  the 
relay  to  operate.  The  second  is  that  at  the  low 
resistance  end  of  the  pot,  the  relay  cannot 
follow  because  of  the  armature  inertia. 

The  Sigma  relay  used  in  this  version  has 
both  adjustable  contacts  and  spring  tension, 
consequently  it  can  be  adjusted  for  maximum 
range.  This  is  a  desirable  feature,  although 
not  absolutely  necessary.  As  long  as  the  relay 
will  operate  on  1  to  2  milliamperes  no  prob- 
lems should  be  encountered.  The  armature  con- 
tact need  not  be  grounded  if  desired;  however, 
if  it  is  not?  the  insulation  voltage  of  the  relay 
may  be  exceeded  when  keying  in  certain  cir- 
cuits. 

The  audio  oscillator  may  not  appear  very 
useful  here,  but  it  serves  several  purposes. 
Plugging  a  speaker  and  output  transformer 
into  the  phone  jack  allows  an  audio  monitor 
of  the  keying  rate  when  checking  for  TVI, 
BCI3  etc.  For  checking  AM  operation  the 
pulsed  audio  can  be  fed  into  the  modulator 
and  the  rf  envelope  synchronized  on  a  scope 
for  detailed  examination.  If  desired,  it  can  be 
wired  separately  from  the  keyer  and  used  as 
a  code  practice  oscillator  or  as  a  keying  moni- 
tor. 

The  "DOT  MAKER"  is  wired  in  a  3  x  5  x  7 
inch  Minibox  and  there  is  plenty  of  room  to 
spare.  The  power  supply  is  straightforward 
and  the  actual  votage  is  not  critical.  Current 
drain  is  very  small  in  this  particular  circuit. 
Wiring  is  not  critical  nor  is  placement  of  parts, 
so  no  special  care  is  needed  for  the  construction 
of  the  "DOT  MAKER."  Any  way  you  use 
it,  "DOT  MAKER"  will  be  that  extra  hand 
in  the  shack  you've  always  needed, 

.  .  .  W6VAT 

«— "STABLE     FREE-RUNNING     MULTIVIBRATOR," 
Courtney    Hall,    p.    38.    July    IilfSGt    Electronic    feiqurpment 
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EASY  TO  LEARN  CODE 

Learn  to  increase  speed  with  an 
Ins  true  to  graph— the  Code  Teacher  that  takes 
the  place  of  an  operator-instructor  and  enables 
anyone  to  master  code  without  further  assist- 
ance. Available  tapes  from  beginners  alphabet 
to  typical  messages  on  all  subjects.  Speed 
range  5  to  40  VVFM.  Always  ready — no  QRM, 
Thousands  hare  'acquired  the  code"  with  the 
Instruetograph  Astern.  Write  today  for  conven- 
ient   rental   or   purchase   plans, 

INSTRUCTO0RAPH    COMPANY 
4713   SHERIDAN    ROAD.    CHICAGO   40,    ILL* 
4700    Crenshaw    Blvd.*    Los    Angeles   43,    Calif. 


DESIGNED  FOR 
HALF-TON  ANTENNAS 

We've  designed  our  HAM-M  antenna  rotors 
to  support  a  dead  weight  of  1000  lbs. 
Your  antenna  probably  weighs  a  small 
fraction  of  that,  so  see  for  yourself  the  kind 
of  safety  margin  the  HAM-M  gives  you! 

But  there's  more!  A  positive  electromechan- 
ical  locking  mechanism  provides  3500 
inch-pounds  of  resistance  to  the  side  thrust 
and  whipping  action  of  hurricane-force 
winds.  And  its  bell-shaped,  high  tensile 
strength  aluminum  alloy  housing  is  com- 
pletely waterproof,  assures  brilliant  per- 
formance even  when  caked  with  5  inches 
of  ice! 

At  $1 19.50  amateur  net,  the  HAM-M  is  the 
greatest  rotor  value  around!  Ask  your  local 
CDE  Radiart  Distributor  for  all  details. 
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An  Accurate  S-Meter 


Jim  Kyle 

1851    Stanford  Avenue 

Santa  Susana.  California 


\^f  OULD  you  like  to  be  honest,  for  a  change, 
in   the  matter   of  giving   signal-strength 
reports? 

Those  are  strong  words,  yes,  but  if  you  rely 
on  the  scale  of  your  receiver's  S-meter  and 
blithely  quote  a  "60  db  over  S-9"  reading 
you're  being  far  from  honest.  Let's  take  a 
closer  look  and  see  why. 

To  start,  let's  assume  that  our  ancient  tradi- 
tion that  one  S-unit  equals  a  6  db  change  in 
signal  strength  is  true.  That  means  that  every 
i>-umt  change  in  level  doubles  the  voltage  pres- 
ent at  the  receiver  input. 

Let's  also  assume  that  the  non-existent  "S-O" 
level  represents  a  signal  just  exactly  equal  to 
the  noise  level  of  the  receiver  and  the  band 
in  use.  On  10  meters,  this  is  usually  equivalent 
to  about  10  microvolts  fed  into  the  antenna 
terminals. 

Now  since  every  S-unit  represents  a  doubling 
of  the  voltage  at  the  antenna  terminals,  S-l 
would  equal  a  20-microvolt  signal.  S-2  would  be 
40  microvolts,  S-3  80,  and  so  on  until  we  find 
that  S-9  equals  5,120  microvolts  or  0.00512 
volt.  At  S-9,  we  begin  running  into  "db  over"; 
these  usually  increase  20  at  a  whack— but  20 
db  represents  a  tenfold  increase  in  input  volt- 
age. Thus,  "20  db  over  S-9"  would  be  0.0512 
volt,  "40  over  9"  would  be  just  over  half  a  volt, 
and  "60  over  9"  would  be  a  whopping  5%  volts! 
The  largest  voltage  yet  recorded  at  the  input 
terminals  of  a  receiver  which  wasn't  connected 
directly  to  a  transmitter  is  only  a  bit  over  1 
volt;  therefore,  unless  the  scientists  who  meas- 
ure received  signals  are  all  wet,  a  "60  over  9" 
signal  is  just  an  optimistic  figment  of  our 
imaginations. 

The  blame,  though,  doesn't  rest  entirely  on 
our  shoulders.  Virtually  every  receiver  built 
today  which  includes  an  "S-meter"  is  gradu- 
ated to  20,  40,  and  60  db  over  S-9— and  the 
needle  stays  there  much  of  the  time,  on  most 
bands. 

These    S-meters    have    other    faults,    too— 
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earlier  we  said  let's  assume  that  one  S-unit 
equals  a  6  db  change  in  signal  strength.  With 
most  S-meters,  this  is  not  so.  The  spread  be- 
tween S-l  and  S-9  is  actually  256  times,  in 
voltage  input,  but  most  meters  swing  their 
needles  across  this  range  with  less  than  a  10- 
time  voltage  change. 

If  you  want  more  of  a  sales  talk,  read  al- 
most any  of  Ed  Tilton's  writings— he  has  long 
conducted  a  campaign  against  meaningless] v 
inflated  "S-Meter"  reports;  the  purpose  of  this 
article  isn't  so  much  to  convince  you,  as  it  is 
to  show  you  what  you  can  do  about  the  situ- 
ation for  yourself. 

You  can  build  an  accurate  S-meter,  capable 
of  measuring  incoming  signals  to  the  decibel 
in  the  range  S-0  to  S-9,  for  under  $10  (less,  if 
your  junkbox  is  well-stocked).  The  accompany- 
ing schematic  shows  the  circuit;  here's  how 
it  works: 

Basically,  this  "S-Meter"  is  a  balancing  type 
voltmeter  measuring  the  voltage  across  the 
detector  load  resistor  in  6  db  increments,  with  a 
fins  adjustment  to  allow  continuous  interpola- 
tion between  the  steps. 

The  voltmeter  consists  of  three  basic  cir- 
cuits: a  reference  voltage  source,  providing  10 
reference  voltages  in  6  db  switched  steps;  a 
"Kirschoif  adder"  which  adds  together  the  ref- 
erence voltage  and  the  input  voltage;  and  an 
output  indicator  to  show  us  when  the  output 
voltage  is  zero. 

If  the  meter  is  adjusted  to  give  zero  output 
when  both  the  coarse  and  fine  knobs  are  set  at 
"0"  and  the  receiver  is  bringing  in  only  noise, 
then  the  strength  of  an  incoming  signal  in  S- 
units  and  db  above  the  noise  level  can  be 
quickly  determined  by  re-balancing  the  meter 
with  the  two  knobs  until  the  indicator  once 
more  reads  "0",  then  reading  the  S-units  from 
the  coarse  scale  and  the  "db  over"  from  the 
fine  scale. 

The  heart  of  the  circuit  is  the  "Kirschoff 
adder,"  consisting  of  three  fixed  resistors  and 
a  potentiometer.  This  circuit  is  shown  separate- 
ly in  Fig.  1 ;  you  can  see  that  resistor  Rl  and 
pot  R2  form  one  leg  of  a  Tee,  while  resistors 
R3  and  R4  form  the  other  two  legs. 

With  the  resistance  values  shown,  and  R2 
in  its  zero-resistance  position,  the  two  input 
voltages  are  added  together  algebraically  and 
their  sum  appears  at  the  output.  However, 
since  the  reference  is  positive  while  the  de- 
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tector  voltage  is  negative,  this  "addition"  will 
result  in  an  output  voltage  of  zero  if  both 
inputs  are  equaL 

Now  let's  take  another  look,  but  assume 
that  R2  is  in  its  maximum-resistance  position 
this  time.  Now,  the  output  voltage  will  be  pro- 
portional to  the  algebraic  sum  of  the  detector 
voltage  and  half  the  reference  voltage;  the  ref- 
erence voltage  has  been  multiplied  by  the 
ratio  of  R3  to  R1  +  R2. 

Actually,  the  output  voltage  is  only  pro- 
portional to  the  sums  of  the  input  voltages  in 
both  cases,  because  R4  acts  as  the  lower  leg 
of  a  voltage  divider.  Since  we  are  interested 
only  in  one  output  voltage — zero — this  fact  is 
not  important. 

The  maximum-resistance  position  of  R2  cor- 
responds to  the  +0db  scale  reading,  and  the 
zero-resistance  position  is  the  +  6db  scale  read- 
ing. By  switching  the  reference  voltage  in 
6  db  steps  with  R2  set  to  +0db,  the  coarse 
adjustment  covers  a  range  of  detector  voltages 
from  approximately  1/16  volt  to  approximately 
32  volts*  Adjustment  of  the  fine  pot  (R2)  ex- 
pands this  range  upward  to  64  volts.  Few 
receivers  will  handle  a  64-volt  signal  level  at 
the  second  detector,  but  most  will  produce  1/16- 
volt  output  with  only  noise  input* 

At  this  point,  you  may  be  wondering  what 
will  happen  to  detector  performance,  with  a 
path  from  B+  to  the  detector*  Here's  where 
the  voltage  divider  formed  by  R4  comes  in. 
At  its  worst,  the  positive  voltage  at  the  top  of 
R4  can  be  only  1/1000  of  that  at  the  top  of  the 
reference  string — or  0.064  volts.  This  is  fur- 
ther cut  down  by  isolation  through  Rl  and 
R2,  to  only  microvolts  at  the  detector. 

The  low  voltages  across  R4  also  make  neces- 
sary the  rather  elaborate  zero-indicator  sys- 
tem composed  of  VI  and  its  associated  re- 
sistors, in  addition  to  the  50-0-50  microam- 
meter.  This  circuit  is  a  conventional  bridge- 
type  VTVM  except  that  the  cathode  resist- 
ances are  higher  than  normal ;  the  meter  indi- 
cates the  difference  in  current  flow  in  the  two 
halves  of  the  tube. 

When  the  S-Meter  is  balanced,  the  current 
flow  will  be  equal  and  the  meter  needle  will 
rest  in  the  center  of  its  scale.  When  the  8- 
Meter  reading  is  weaker  than  the  incoming  sig- 
nal, the  needle  will  be  above  center;  when  the 
S-Meter  reads  less  than  the  incoming  signal 
strength,  the  needle  will  be  below  center. 


Resistance  of  R2 
in  Circuit 

Scale 
Calibration 

1  meg 
782  k  ohms 

+0 
+1 

589  k  ohms 

+2 

415  k  ohms 

+3 

262  k  ohms 

+4 

125  k  ohms 

+5 

0   ohms 

+6 

Table   1.  Calibration 

of  R2  Scale. 
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The  meter  used  was  chosen  for  price;  La- 
fayette Radio  sells  this  model  for  $2.95.  How- 
ever, you  can  use  any  meter  of  similar  current 
capacity  you  may  have ;  the  zero-center  feature 
is  not  necessary,  since  a  zero-set  adjustment  is 
provided  in  the  meter  circuit.  To  use  a  zero- 
left  meter,  simply  adjust  the  zero-set  until  the 
needle  rests  in  the  center  of  the  scale  with  the 
indicator  disconnected  from  the  adder  and  the 
R4  terminal  of  the  indicator  grounded. 

The  only  critical  part  of  construction  and 
installation  concerns  R3— this  resistor  should 
be  located  right  at  the  detector  load  resistor, 
and  a  shielded  lead  run  from  it  to  R4.  The  rest 
of  the  circuit  can  be  an  outboard  unit.  Power 
can  be  taken  from  any  source  capable  of  sup- 
plying 10  ma  at  200  to  300  volts  dc  and  600 
ma  at  6,3  volts  for  the  filament. 

To  use  the  S-Meter  after  it's  built  and  in- 
stalled, start  by  setting  both  the  coarse  and  fine 
knobs  to  their  zero  settings.  Turn  the  receiver 
to  the  band  in  use,  and  disable  the  AVC  by 
switching  to  manual.  Find  a  vacant  spot  on 
the  band.  Using  the  receiver  RF  and/or  IF 
gain  control,  balance  the  S-Meter  for  a  center- 
scale  indication.  This  calibrates  the  instrument 
to  the  prevailing  noise  level  for  the  band,  the 
receiver,  and  the  particular  conditions  at  the 
time. 

Now,  secure  the  receiver  rf  or  if  gain  control 
in  position  with  a  strip  of  masking  tape.  If  it 
is  moved,  you'll  lose  calibration.  Tune  across 
the  band  to  signals,  and  at  each  signal  you 
want  to  measure,  balance  the  S-Meter  with  the 
coarse  and  then  the  fine  knobs. 

Note  that  the  fine  knob  provides  only  an  in- 
crease, not  a  decrease,  in  indication.  Start  with 
both  knobs  at  zero;  the  needle  will  be  to  the 
left  of  center.  Increase  the  coarse  setting  until 
the  needle  moves  to  the  right  of  center,  then 
decrease  the  coarse  setting  one  unit  and  center 
the  needle  with  the  fine  knob. 

When  you  have  the  receiver  calibrated  to 
the  meter,  you'll  occasionally  find  signals  which 
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overload  the  set;  if  you  take  the  time  to  cali- 
brate Ihe  gain  control  as  well,  you  can  then 
back  off  and  handle  them  too. 

To  calibrate  the  gain  control,  disconnect  the 
receiver  from  the  antenna  and  hook  up  a  signal 
generator.  Turn  the  gain  control  to  maximum, 
and  balance  the  S-Meter  with  the  two  knobs. 
The  S-Meter  reading  is  immaterial,  but  for 
convenience  the  signal  generator  should  be  ad- 
justed so  that  the  reading  is  somewhere  be* 
tween  S-9  +0  and  S-9   +6. 

Mark  this  position  of  the  receiver  gain  con- 
trol "Q".  Next,  set  the  S-Meter  coarse  control 
one  unit  lower;  leave  the  fine  knob  alone.  Using 
the  gain  control f  rebalance  the  meter.  Mark 
this  position  of  the  gain  control  "  +  1'\  Move 
the  ctmrse  control  another  unit  lower  and  re- 
balance with  the  gain  control  as  before,  mark- 
ing this  position  "  +  2".  Continue  in  this  fashion 
until  the  gain  control  is  completely  calibrated. 

If  you  run  out  of  range,  losing  the  signal 
or  going  below  "S-0"  during  this  procedure, 
return  to  the  last  accurately  calibrated  posi- 
tion. Then  move  the  cowne  control  back  to  S-9 
and  increase  signal-generator  output  until  the 
meter  is  rebalanced  {you  can  use  the  fine  con- 
trol to  rebalance  after  the  signal  generator 
output  is  in  the  right  range).  This  establishes 


a  new  reference  level,  and  you  can  continue 
calibration, 

To  use  the  calibrated  gain  control  with  the 
S-Meter,  first  proceed  as  before — tuning  to 
noise,  setting  both  course  and  fine  controls  to 
zero,  and  balancing  with  the  gain  control.  Now, 
note  the  gain-control  reading.  When  you  run 
into  a  signal  so  strong  that  it  overloads  the 
receiver,  back  the  gain  control  down  an  in- 
tegral number  of  steps  (if  the  original  reading 
was  +4%,  you  can  back  it  down  to  -|-B%,  plus 
6%f  +  7%,  but  not  to  +7  or  +6),  Note  how 
many  steps  you  moved,  and  add  this  number 
of  S-units  to  the  strength  you  measure  (if  you 
moved  down  four  steps  and  read  S-9  plus  5, 
the  true  reading  would  be  S-13  plus  5  or  in 
more  conventional  terms,  30  over  9 — but  you 
won't  find  this  kind  of  signal  around). 

.  .   ,   K5JKX/6 

PARTS  LIST 

1  single-pole,  10-position  rotary  switch  i  COARSE  Con- 
trol * 

1    L-megohm,    linear  taper  potentiometer    *R2| 

1   5000-ohm,    linear   taper   potentiometer    iZERO   SET> 

I  50-0-50  microammetcr  l  Lafayette  TM-13  recommended; 
any  50-  or  100-mk  roam  meter  will    work) 

1   9-pin  tube  socket 

1   chassis  box 

knobs,  panel    decals,    wire,    and    solder 


.CU's 

Michigan  Long  Wire 
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Ralph   Burch   W8LCU 


THE   following  antenna  was  designed  to  be 
used  with  a  35  watt,  75  meter  station  which 
I  spent  a  great  deal  of  time  installing  in  my 
1959  Shasta  camp  trailer. 

The  thing  that  really  got  me  into  trouble  was 
falling  over  tent  stakes  and  getting  mixed  up 
in  campers  clothes  lines  while  trying  to  erect 
a  75  meter  doublet  in  one  of  many  Michigan 
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parks.  Right  then  and  there  I  knew  I  would 
have  to  come  up  with  a  new  approach  on  port- 
able antennas, 

The  antenna  had  to  meet  certain  specifica- 
tions: 

No.  1,  It  couldn't  take  to  much  space* 
No.  2.  It  had  to  be  erected  easily  in  a  mini- 
mum amount  of  time- 
No.  3.  It  must  be  supported  at  one  end  by  the 
trailer   making   it   easy   to  fasten   the 
other    end    to    some    convenient    tree, 
post,  or  mast* 
No.  4,  The  antenna  must  be  fairly  efficient. 
With  this  goal  in  niind.  I  set  out  to  design 
what  I  call  the  LCU  portable  antenna. 

This  antenna  consists  of  nothing  more  than 
a  piece  of  copper  clad  300  ohm  TV  ribbon  cut 
exactly  60  feet  long  (for  3.9  me).  At  one  end 
the  ribbon  is  fed  into  a  standard  coax  fitting 
and  one  wire  is  soldered  to  the  shield  or  ring. 
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VHF 
COUNEAR  ARRAYS 


LOOK  TO  CUSHCRAFT  for  SUPREME  PERFORMANCE 

•  LIGHT    WEIGHT  •   LARGE  CAPTURE  AREA 

•  HIGH    FORWARD    GAIN  •  MECHANICALLY  BALANCED 

•   HIGH    FRONT   TO    BACK    RATIO 

32   &   64   ELEMENT   STACKING    KITS   ARE    AVAILABLE 

430    Mc— $9.25;    220    Mc.-$12,95,    144    Mc.-$16.00    (16    ELEMENTS) 

WRITE    FOR    CATALOG 


A  FULL  LINE  OF 
AMATEUR  COMMUNICATION 
ANTENNAS 
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The  other  wire  is  fastened  to  the  center.  At  the 
other  end  the  ribbon  is  simply  shorted  together 
with  an  insulator  installed  (see  sketch).  Fas- 
tened to  the  insulator  is  about  30  feet  of  heavy 
sash  cord. 

On  the  trailer  near  the  top  on  one  side,  I  am 
using  a  4  inch  coax  feed  thru  fitting.  On  the 
inside  of  the  trailer  I  use  approximately  3  feet 
of  50  ohm  coax  to  get  to  the  station.  In  addi- 
tion to  the  antenna  system,  I  have  a  small 
metal  stake  ivith  a  wire  about  3  feet  long  and 
a  battery  clip  fastened  to  the  end. 

Once  I  have  arrived  at  the  desired  camp  site 
and  parked  the  trailer,  ail  that  h  necessary  is 
to  screw  the  coax  fitting  on  the  feed  thru  near 
the  top  side  of  the  trailer,  pick  out  a  convenient 
tree  about  65  feet  away,  tie  a  pair  of  pliers  or 
a  weight  on  the  sash  cord,  toss  it  up  over  a 
limb,  pull  the  antenna  tight,  push  the  ground 
rod  in  and  fasten  the  battery  clip  to  radio 
ground.  Then  on  the  air  I  go. 

In  every  ease  the  antenna  height  should  be 
8  feet  above  ground  at  the  trailer  end  and 
about  30  feet  at  the  far  end. 

The  antenna  is  essentially  the  same  as  a  com- 
mercial Unipole  which  normally  sets  vertically 
with  4  radials  at  90  degrees  and  the  impedance 
match  is  approximately  50  ohms.  This  antenna 
works  somewhat  the  same  except  it  is  erected 
horizontally.  The  return  wire  to  ground  lowers 
the  ground  resistance,  causing  the  antenna  to 
radiate  more  efficiently.  This  antenna  doesn't 
radiate  as  well  as  a  folded  dipole,  however,  its 
efficiency  is  very  close.  At  3.9  mc  the  swr  should 
be  1.5  to  1  or  less, 

Height  has  a  great  effect  on  the  feed  point 
impedance*  In  other  words,  if  the  antenna  wire 
were  raised  at  the  feed  end  the  swr  might  go 
up  as  high  as  5-1.  Whenever  the  antenna  is 
used  under  the  conditions  listed,  its  efficiency  is 
at  optimum. 

The  same  antenna  could  be  used  on  many 
other  frequencies,  in  fact  it  lends  itself  beau- 
tifully to  160  meter  operation.  The  formula  for 
figuring  the  length  in  feet  for  the  300  ohm 
ribbon  is  234  divided  by  frequency  in  mega- 
cycles, 

I  hope  this  will  give  some  of  you  fellows  some 
new  ideas  on  portable  antennas.      .  .  ,.W8LCU 
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an   the   Springfield   semi* 
kits    and    Vanguard 
factory  assembled  radio-* 
phones.    AN    models    ore 
fully    transistorized    and 
are  available  with  either 
tuperregenerative    or    su- 
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with  selectable  bandswitching 

This  compact  electronic  T-R  switch 
(4U»  x  4"  x4l4")  does  a  big  job  in 
automatic  break-in  operation  on 
CW*3SB-AM-DSB.  Bandswitch  covers 
80  through  10  meter  bands.  Integral 
power  supply.  For  commercial  applica- 
tions, it  will  handle  more  than  1KW 
AM  phone  and  up  to  5KW  SSB.  "Fail- 
safe1* design  automatically  keeps  trans- 
mitter connected  to  antenna  when 
unit  is  not  energized.  Matches  52-75 
ohm    coaxial    lines. 

This  is  the  switch  you*ve  been  look- 
ing for.  See  it  at  your  local  dealer,  or 
write  the  factory  direct. 
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HEATHKIT  HX-20  SSB  MOBILE  TRANSMITTER... 
A    SENSATIONAL  VALUE    AT    ONLY    $199.95 

t »  Easy-to-read,  edge-lighted,  slide-rule  dial  2.  Relative  power  output  indicator  for  ease  of 
tuning  3,  Spot  function  for  zero-beat  or  talk-on  frequency  setting  4,  Fixed  50  ohm  loading 
for  easy  tuneup  5.  Bandswitching  60  through  10  meters— all  crystals  furnished  6.  Full  gear 
drive  vernier  VFO  tuning  J\  Mode  switch  for  LSB,  USB  or  CW  8.  Hermetically  sealed  crys- 
tal bandpass  filter  9T  VOX  or  push-to-talk  operation  10,  Externa!  linear  amplifier  cutoff 
bias  11.  Built-in  antenna  relay  plus  external  antenna  relay  control  12,  6146  for  90  watts 
P.E.P.  input.  Automatic  level  control  for  maximum  talk  power,  low  distortion  Crystal  con- 
trol, dual  conversion,  heterodyne  circuitry.  Frequency  stability  100  cps  overall,  after  warm- 
up.  50  db  carrier  suppression,  55  db  unwanted  sideband  suppression. 


SSB  Portable, 
fixed  station 
or  mobile 


less  than 


with  power 


All  the  features  you  want  and  need  for  top 
mobile  performance.  Handsomely  styled 
with  die-cast  panel,  chrome-plated  knobs. 
Units  require  only  1  cubic  foot  of  space  for 
easy  installation  in  auto.  Rack  mounting 
allows  easy  removal  for  fixed  or  portable 
use.  Operates  with  Heathkit  HP-10  or  HP- 
20  power  supplies.  Here's  quality,  economy 
and  versatility  that  can't  be  beat  anywhere ! 


HEATHKIT    HR-20    SSB    MOBILE    RECEIVER 

MANY  EXTRAS  FOR  TOP   PERFORMANCE   $134. SO 

1.  Built-in  calibrated  "S"  meter  2.  Fast  or  slow  AVC  selection  3.  Rotating  sfide  rule  dial 
4.  Crystal  controlled  BFO  for  selectable  sideband  reception  5.  30*1  gear  drive  vernier  tun- 
ing 6.  Antenna  tuning  control,  t  uv  sensitivity  on  all  bands  7.  Full  coverage  80  through  tO 
meters  8.  Series  noise  limiter  for  AM  reception  9*  Crystal  bandpass  IF.  filter  10.  Additional 
500  ohm  output  for  anti-trip  circuit  or  headset  11 .  Die-cast  control  panel  &  knobs.  Product 
detector  for  SSB  &  CW,  diode  detector  for  AM.  Fully  compatible  for  use  with  HX-20.  Ex- 
cellent mechanical  and  electrical  stability. 
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Send  in  today  for 
your  free  100- 
page  catalog. 
Over  250  kits 
in  this  most 
complete  catalog 
of  kits.  Every 
piece  is  top 
quality  .  ,  .  save 
up  to  50% 
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A  Station  Control  Unit 


Us  i  n  (j  Tra  n  s  is  tor  S  w  itches 


E.C.E.  " Ernie"   Austin   W7AXJ 
321  I    S.E.   Franklin   Street 
Portland  2,  Oregon 


Fig,    I.    5"  %  9I/2"  x    IO'/2"   loudspeaker  cabinet 

containing    interconnecting    circuitry   for    a    ham 

station    transmitter    and    receiver.    The    knob    at 

the  top  is  for  adjustment  of  the  operating  bias 

for   the  transistor   brealt-in  circuit*  The  cord   at 

the    right    connects   the    negative    power   supply 

which  is  used  to  cut  off  the  TR  switch.  Across 

the    bottom    are*    transmitter    plug,    bias    jacks 

for  the  TR  switch  and   final   amplifier,   accessory 

plug,   receiver    plug    and,    at   the    extreme   right, 

the  VOX  input  and   audio   input   jacks. 
Picture  by  Dcane  Bond 


The  small  size  and  relatively  simple  wiring 
layouts  for  transistors  make  them  lend 
themselves  to  small  equipment  units  without 
requiring1  special  miniaturizing  techniques. 
The  station  control  unit  shown  in  Fig.  1  is 
a  good  example.  The  speaker  box,  which  is 
5"  x  9%"  x  10%"  in  size,  houses  all  of  the 
accessories  required  to  connect  a  transmitter 
and  a  receiver  together  to  form  a  complete 
station,  except  a  small  bias  supply  and  a  TR 
switch.  There  is  enough  space  left  in  the  box 
for  these  also,  if  desirable. 

The  speaker  box  contains  a  5"  x  9"  oval 
speaker,  a  W5LAN  "Transistorized  Electronic 
Key/*  (QST,  May,  1959),  an  AC  supply  for 
the  key,  a  "Break-In  a  la  Transwitch"  circuit, 
additional  transistor  circuitry  to  provide  for 
VOX  operation  without  relays  and  all  of  the 
necessary  wiring  to  interconnect  the  transmit- 
ter and  receiver. 

Fig,  2  shows  the  interior  of  the  box.  The 
transmitter  and  receiver  plugs  are  extended 
to  connecting  blocks  to  simplify  inter-connec- 
tion. The  plugs  and  connecting  blocks  are 
attached  to  the  removable  back  of  the  loud 
speaker  cabinet.  Jacks  for  taking  cut-off  bias 
to  the  TR  switch  and  final  amplifier  make  it 
easier  to  rearrange  the  station  or  to  remove 
a  unit   for  servicing. 

Also  fastened  to  the  cabinet  back  is  a  home- 
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IS  AMPERES, 
130  VOLTS. 


OFFERS  YOU  6  SOCKETS  WHERE  YOU  NOW  HAVE  1 


Heavy  duty  features  insure  long-life  and  complete 
utility  for  use  on  equipment  or  in  shop  or  plant! 

SEND  FOR  LITERATURE 
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made  chassis  on  which  is  mounted  the  "Trail- 
switch"  circuit.  A  multivibrator  circuit,  con- 
necting the  transmitter  "VOX"  circuit  to  the 
"Transwitch"  circuit,  and  a  bias  circuit  for 
cutting  off  the  final  amplifier  while  receiving 
have  also  been  mounted  on  the  chassis.  This 
circuitry  will  be  the  subject  of  a  later  article. 

Notice  the  small  line-to-voice  coil  transfor- 
mer at  the  lower  right-  This  is  used  to  permit 
taking  the  receiver  output  through  the  "anti- 
trip"  circuit  in  the  transmitter  at  a  500  ohm 
impedance  level,  cutting  it  to  3.2  ohms  for 
the  speaker  voice  coil.  This  increases  the 
amount  of  control  available  for  adjusting  the 
anti-trip  feature. 

Inside  the  speaker  cabinet  can  be  seen  the 
"Electronic  Key'1  unit  and  the  loudspeaker. 
Out  of  sight  at  the  right  is  a  small  22 ^  volt 
dc  supply  for  the  "Key."  This  accounts  for 
the  power  cord  seen  in  Fig*  L  Controls  for  the 
electronic  bug  and  the  "Muting  Level  Con- 
trol" are  mounted  on  the  face  of  the  cabinet. 

The  construction  of  the  unit  is  as  simple 
as  the  pictures  make  it  appear.  There  is  plenty 
of  space  under  the  transistor  chassis  for  all 
of  the  resistors,  condensers  and  wiring  for 
the  circuits  without  crowding  or  creating  dif- 
ficult assembly  problems. 

The  box  is  adequately  ventilated  to  dissipate 
the  small  amount  of  heat  generated  in  the  cir- 
cuits. 

This  unit  was  developed  to  permit  using  the 
main  station  HT-32  and  SX-88  in  our  23  foot 
house  trailer  for  those  times  when  weather  or 
darkness  keeps  us  off  our  favorite  mountain 
lake.  The  whole  assembly  is  powered  by  a 
light  plant  mounted  in  the  trunk  of  our  ear- 
But  that's  another  storv!  .  .  .  W7AXJ 


Fig.  2.  In+eridr  view  of  the  control  unit.  The 
receiver  and  accessory  plug  are  at  the  left, 
wired  in  parallel  and  eitended  to  the  connect- 
ing block  at  the  top*  The  transmitter  plug  and 
connecting  block,  similarly  connected,  are  at 
the  bottom.  The  line-to-voice  coil  transformer 
is  at  the  lower  right.  Across  the  middle  Is  the 
transistor  chassis.  Inside  the  box  can  be  seen 
the  electronic  bug  components  and  the  loud- 
speaker. 
Picture  hy  D caste  Band 


TWO  ANTENNAS 

IN  ONE 
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^another  First  from  Finco 


Patent  RE  24,413 
Other  patents  pending 
6  &  2  Meter 
Model  No,  A-62 
Amateur  Net  A-62     $33.00 
Stacking  Kit  AS-62     $2.19 


Heavy  Duty  Square  Aluminum  Boorrrf 
10  Ft.  Long 

All  Elements  are  Sleeve  Reinforced 
And  Completely  Preassembled  With 

"Snap-Out"  Lock-Tite  Brackets 

Boom  Suspension  Rods  Are  Supplied 
Completely  Pre-assembled.  Ready  To  Be 
Snapped  Into  Upper  End  Of  Mast 


ON  2  METERS: 

18  Elements 

1— Folded  Dipole  Plus  Special 
Phasing  Stub 

1—3  Element  Collinear 
Reflector 

4—3  Element  Collinear 
Directors 


ON   6  METERS: 

Full  4  Elements 

1— Folded 
Dipote 

1— Reflector 

2—Directors 


AMO   2  Meter   10  Element 
Amateur  Net    $11.88 
Stacking  Kit  AS-2    $L83 


AG-4   6  Meter   4  Element 
Amateur  Net    $17.16 
Stacking  Kit  AS- 6    $2.19 


AlVS-10  VA  Meter  10  Efement 
Amateur  Net    $11.83 
Stacking  Kit  AS-1^4    $1,26 

See  Your  Finco  Distributor 

or  write  for  Catalog  20-226  to; 

THE   FINNEY  COMPANY 

DepL  20,  34  W.  Interstate  St.,  Bedford,  Ohio 
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Universal  Antenna 


and  some 


C o  m  par  a  five  Measurem  en ts 


John    Ellison   W6AOI 
I  720  Holly  Ave, 
Capt    U.S.N,    (ret) 
Menlo    Park,    California 


The  designation  of  universal  antenna  has 
been  applied  to  a  variety  of  antenna  con- 
figurations but  invariably  there  are  certain 
implied  limitations  which  are  inherent  in  the 
system.  The  antenna  described  herein  is  per- 
haps more  justifiably  entitled  to  the  term  of 
"universal  antenna"  from  several  viewpoints. 
Before  enumerating  them,  let  me  hasten  to 
disclaim  any  "exotic  circuitry/'  "sophisticated 
configuration"  or  "technilogical  break- 
through!" This  is  a  review  of  a  time-tested 
horizontal  antenna  system  in  the  light  of  pres- 
ent day  knowledge  and  equipment  available  to 
the  amateur  which  can  assure  proper  adjust- 
ment for  maximum  performance. 

The  designation  of  universal  antenna  is  ap- 
plied chiefly  for  two  important  reasons,  first, 
the  system  may  be  operated  with  no  compro- 
mise of  efficiency  on  not  only  any  amateur 
band  from  160  meters  to  10  meters  but  also 
on  practically  any  other  frequencies  between 
the  amateur  bands,  such  as  are  used  for  Army, 
Air  Force  MARS  and  the  Naval  Communica- 
tion Reserve*  Second,  the  antenna  can  be 
erected  on  practically  any  residential  lot  and 
lends  itself  to  nearly  any  conceivable  topo- 
graphical arrangements  of  trees,  houses  and 
the  like.  Considering  these  two  reasons  we  note 
that  perhaps  the  chief  perennial  problem  that 
besets  the  amateur  seeking  a  suitable  antenna 
system  is  not  lack  of  information  but  rather 
an  excess  of  information,  so  much  so  that  he 
can  scarcely  make  a  satisfactory  selection  in 
view  of  the  different  limitations  of  the  vari- 
ous systems.  Just  to  mention  a  few  in  passing 
(which  will  probably  strike  a  familiar  nostal- 
gic note  for  many),  system  A  requires  the 
shack  to  be  about  mid-way  between  the  sky- 
hooks, system  B  requires  bringing  the  antenna 
hot  end  through  the  house  to  the  shack  location, 
system  C  requires  a  good  short  ground  connec- 
tion (and  the  radio  shack  is  on  the  second  or 
third  floor!)  system  D  requires  tuned  feeders 
(which  are  invariably  too  long  or  too  short) 
system  E  will  work  on  only  one  band,  system 
P  requires  a  few  acres,  system  G  requires  only 
one  mast   (about  100  feet  high!)    and  so  on. 


Everyone  can  recall  going  through  this  phase 
of  deciding  on  what  to  put  up  and  where. 
Most  of  our  amateur  heritage  of  antenna 
knowledge  stems  from  the  time  when  all  trans- 
mitters were  home-built,  and  band-switching 
transmitters  were  not  too  widely  used.  With 
such  transmitters  a  single  band  or  two  band 
antenna  was  adequate.  However,  with  the 
present  day  commercially  built  complete  trans- 
mitters or  kits,  there  exists  a  transmitter 
capability  which  cannot  he  exercised  with 
many  of  the  simple  antenna  systems  in  vogue. 
Even  though  the  operator  may  confine  his  op- 
erations largely  to  one  or  two  bands,  he  would 
like  to  "visit  occasionally"  on  some  of  the 
other  bands.  He  may  also  want  to  join  the 
MARS  or  NCR  nets,  although  this  desire  is 
frequently  circumvented  as  much  by  the  fre- 
quency limitations  of  commercially  built  equip- 
ment, as  by  inadequate  antennas. 

Suppose  we  start  off  in  pedagogical  fashion 
considering  what  we  would  like  to  have  in  per- 
formance versus  what  we  can  reasonably 
achieve.  Consider  first  the  question  of  antenna 
height.  Height  in  absolute  terms  is  necessary 
only  to  get  reasonably  clear  of  adjacent  struc- 
tures. With  reasonable  clearance  of  this 
nature,  height  becomes  related  to  frequency 
and  is  more  properly  considered  in  fractions 
of  wavelength  rather  than  in  feet,  In  terms  of 
wavelength,  if  we  want  to  get  low  angle  radi- 
ation of  30°  or  less  we  have  to  get  the  an- 
tenna up  at  least  a  half  wavelength  above 
ground.  It  is  immediately  apparent  that  for 
160,  80  or  40  meters  we  are  not  about  to  get 
up  high  enough  with  any  supports  that  are 
economically  or  physically  within  the  grasp 
of  the  average  amateur.  So  we  accept  this 
fact  and  consider  what  we  can  get  with  limited 
height  and  we  learn  that  the  major  radiation 
we  will  get  is  mostly  high  angle,  60°  or  more. 
Actually,  this  is  not  a  serious  disadvantage 
since  it  gives  us  fairly  solid  coverage  within 
the  range  of  most  contacts  on  these  frequen- 
cies, under  average  propagation  and  QRM 
conditions.  By  the  same  token,  there  is  com- 
paratively   little     directivity    experienced     so 


30 


73  MAGAZINE 


that  for  all  practical  purposes  the  antenna  is 
omnidirectional.  This  feature  is  particularly 
attractive  for  Net  operations- 
Last  but  not  least,  there  is  considerably 
greater  freedom  from  multipath  transmissions 
(fading)  with  high  angle  radiation.  On  20,  15 
and  10  meters  (when  they  are  open)  where 
long  distance  contacts  are  sought  we  would 
like  low  angle  radiation,  and  at  these  frequen- 
cies a  half  wavelength  or  more  in  actual  feet 
becomes  quite  reasonable.  So  in  summary,  we 
may  properly  conclude  that  an  average  height 
of  35  feet  would  be  quite  satisfactory  for  an 
all-band  antenna,  or  even  as  low  as  30  feet 
will  not  be  unacceptable.  This  height  is  easily 
within  the  reach  of  any  amateur  in  view  of 
house  and  tree  heights  and  economical  tele- 
scoping TV  antenna  masts.  This  is  one  of 
those  rare  occasions  where  what  we  can  at- 
tain within  reason  is  just  about  what  we 
would  like  to  have. 

Next  let  us  discuss  the  questions  of  an- 
tenna location  and  length.  These  two  must 
be  considered  together.  Naturally,  the  antenna 
must  be  located  reasonably  in  the  clear  if  we 
are  not  to  lose  too  much  power  by  absorption 
in  adjacent  structures  in  the  strong  antenna 
field.  However,  clear  areas  may  not  accom- 
modate the  required  length,  and  in  many  cases, 
the  length  required  for  a  low  frequency  an- 
tenna just  isn't  available  anywhere  on  the 
property.  In  these  cases  we  are  told  that  we 
can  bend  the  low  current  ends  without  reduc- 
ing the  efficiency  seriously,  and  thereby 
squeeze  the  antenna  into  the  available  space. 
Now,  if  it  were  possible  to  combine  the  bent 
end  with  the  flat  top  to  get  the  length  and 
use  the  former  as  the  feed  system  we  would 
be  getting  closer  to  an  answer*  There  are  dis- 
advantages in  bringing  the  antenna  end  into 
the  shack,  but  if  we  bring  the  bent  end  down 
to  a  matching  network,  several  desirable  aims 
may  be  achieved.  We  may  bring  the  bent  end 
down  wherever  it  is  physically  and  electrical- 
ly most  suitable,  the  bent  end/feeder  end  re- 
duces the  linear  space  required  for  a  given 
antenna  length,  the  matching  network  may  be 
connected  at  the  bent  down  end  where  it  is 
conveniently  accessible  for  tuning  and  ad- 
justment, the  antenna  can  be  tuned  to  any 
desired  frequency  or  harmonic  and  the  match- 
ing net  can  be  fed  with  a  low  impedance  line 
such  as  coax  of  any  length  running  to  the 
transmitter  location. 

Now  that  we  have  reviewed  the  general 
picture,  let  us  get  down  to  practical  cases. 
First,  it  must  be  realized  that  this  is  a  funda- 
mental and  harmonic  operated  antenna,  and 
as  such,  has  no  gain  over  other  fundamental 
or  harmonic  antenna  types. 

However,  as  distinct  from  many  other  types, 
it  operates  as  a  resonant  system  without  com- 
promise of  efficiency  on  any  frequency  to 
which  it  is  tuned,  it  may  be  conveniently  and 
accurately  tuned  to  any  desired  frequency  and 
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HIVERTER  50 


Extends  use  of  your  present   14  Me  SSB.   AM   and  CW 
Transmitter  to  50   Me   Band 

Tubes:   GCL6    Oscillator,    5763    Mixer,    and    6146 
Linear    Amp.*    with    2-OB-2    Regulators. 

Pi -Net  Output   to  match   50*100  ohm    Antenna   Load 

Cabinet  Size;  B"  x  7"  *   10" 

Power  Supply    Requirements;   (Heathkit   HP-20  or  similar) 
6,3    V.    AC -2.7   Amps    (Filaments) 
300  V.   DC-60   Ma.    (Osc- Mixer) 
600   V.    DC- 120   Ma.    (Amplifier) 
-120   V.    DC-(Amp.    Bias) 


PREVERTER 
50  &  144 


Uses    Low    noise    Phi  lea    Transistor  -  Less    than    3    Db    on 
GM,   3.5   Db  on   2M 

Efficient-  Requires    1.25    Ma  at   12  V.    DC 

Input   and    output    50    Ohm,    with    connectors    for    HG    8/U 

Bandpass    circuitry     cives    full    4     Mc    response    on     both 
Bands. 

Rugged     and     Low     Ins     construction     with     silver     plated 
chassis   and    input  circuits, 

WRITE  FOR  COMPLETE  INFORMATION 


HIVERTER-COMPLETE   WITH   TUBES  AND 
CRYSTAL,   LESS  POWER  SUPPLY 

3  Db  PAD-FOR  20-50  WATT  EXCITERS.,. 

6  Db   PAD-FOR  50-100  WATT   EXCITERS. 

PREVERTER   50-6  METER   PREAMP. , . 

PREVERTER    144-2  METER   PREAMP 


■     -     ,     »     » 


$99.50 

.  ..*$  6,00 
....$10.50 

....SI  4.95 
$14.95 
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may  be  fed  with  a  flat  (non-resonant)  line 
of  any  convenient  length.  This  insures  the 
maximum  performance  of  the  antenna  as  a 
if  Mating*  system  and  the  maximum  freedom 
from  critical  feeder  lengths  when  changing 
frequencies. 

The  antenna  height  has  previously  been  in- 
dicated as  35  feet*  The  over  all  antenna  length 
should  be  chosen  so  that  it  is  slightly  short 
for  the  highest  frequency  we  expect  to  use- 
The  purpose  in  making  the  antenna  slightly 
short  is  to  permit  resonating  it  to  any  de- 
sired frequency  or  harmonic  with  a  loading 
coil  only.  If  we  just  picked  a  random  length 
we  would  find  some  frequencies  where  a  series 
condenser  instead  of  a  .series  coil  would  be 
required.  This  would  introduce  an  additional 
tuning  element  with  no  compensating  advan- 
tage. So  we  make  up  a  table  using  the  Hand- 
book formula  for  lengths  at  various  frequen- 
cies. 

Length    (ft)  = 

(Number  of  half  waves   —  0.95)    X  492 


Freq.  in  mc 

Freq 

Resonant  Mode 

Length  in  It. 

:;l'U5 

%  wave 

142 

1000 

%  wave 

117 

7:100 

1      wave 

131.5 

7832.5 

1      wave 

122.5 

14350 

5 

2     wave 

135.7 

21450 

2 

7 

or  3  wave 

113.5  or  136.5 

■J1I700 

1 

or  4  wave 

115     or  131.7 

2 

! 

From  the  above  table  we  select  the  maxi- 
mum length  of  our  wire  antenna  as  113.5 
feet  and  then  reduce  that  figure  by  an  allow- 
ance for  the  length  of  the  ground  lead  and 
something  for  the  resonating  coil-  Actually,  in 
practice,  it  turns  out  that  a  length  of  about 
105  feet  is  satisfactory,  but  it  can  be  even 
less*  realizing  that  a  shorter  length  simply  re- 
quires more  turns  on  the  resonating  coil.  This 
105  foot  length  is  the  length  of  the  flat-top 
portion  plus  the  vertical  portion  down  to  the 
coupling  network.  If  the  vertical  portion  is 
36  feet,  we  need  a  horizontal  top  of  70  feet. 
If  space  does  not  permit  a  70  foot  run,  bend 
the  far  end  down  or  sideways  to  get  the  re- 
quired over  all  length.  As  you  can  see,  the 
length  is  not  too  critical. 

Resonating  and  Coupling  System 

The  downlead  of  the  antenna  is  tapped  onto 
a  coil  which  in  turn  is  connected  to  the  match- 
ing network.  It  will  be  necessary  to  be  able 
to  tap  onto  any  turn  of  the  coil  for  reasons 
which  will  be  explained  later,  Hence,  for  the 
antenna  coil  a  38  turn  coil,  3  inches  in  diam- 


eter at  8  turns  per  inch  is  used.  This  is  half 
of  a  standard  ten  inch  length  of  AIRDUX 
#2408  and  with  the  8  turn  per  inch  pitch  it  is 
possible  to  clip  on  to  any  turn.  There  is  one 
catch  I  should  warn  you  about  right  here! 
Note  that  if  a  coil  is  at  the  very  end  of  the 
antenna  where  it  connects  to  the  matching 
network  the  vanishingly  small  antenna  current 
makes  the  coil  inductance  almost  ineffective. 
But  if  we  put  the  coil  in  from  the  antenna 
end  a  few  feet  we  have  moved  up  on  the  an- 
tenna current  curve  sufficiently  to  get  an  in- 
ductive loading  effect  with  a  reasonably  small 
coil.  In  the  actual  antenna  herein  described, 
the  38  turn  coil  (52  microH)  and  a  3  foot 
lead  from  the  coil  to  the  coupling  network 
made  a  suitable  combination. 

The  coupling  network  is  an  L  net  which 
must  match  the  end  impedance  of  the  reso- 
nated antenna  to  the  impedance  of  the  coax 
feed  line.  An  L  net  is  the  simplest  and  most 
efficient  form  of  impedance  matching  known 
but  as  a  rule  it  is  not  a  trial  and  error  device. 
Usually,  the  two  impedances  to  be  matched 
must  be  known  within  a  few  percent,  where- 
upon the  calculation  becomes  very  simple.  For 
the  sake  of  completeness,  I  am  going  to  di- 
gress briefly  on  the  subject  of  end  impedance 
of  a  resonant  antenna  system.  This  is  not  a 
rigorous  approach  nor  on  the  other  hand  is 
it  "cracker-barrel**  theory, — let's  call  it  a  me- 
dian approach.  The  technical  literature  is  quite 
vague  on  the  subject  at  hand  unless  you  have 
infinite  time  and  unlimited  access  to  all  printed 
matter.  The  value  of  the  end  point  impedance 
is  affected  by  the  height  above  ground,  wire 
size,  proximity  to  structure,  antenna  configu- 
ration, mode  of  operation  and  other  variables, 
— probably  including  "Murphy's  Law."  With 
so  many  intangibles  to  reckon  with,  the  best 
we  can  do  is  t6  take  a  statement  in  the  ref- 
erence books  that  tells  us  that  for  a  half  wave 
antenna  a  quarter  wave  above  ground  the  end 
impedance  is  on  the  order  of  15,000  ohms.  As 
the  frequency  is  raised  the  physical  height  in 
terms  of  wavelength  changes  and  the  impe- 
dance becomes  less,  the  minimum  value  being 
on  the  order  of  3000-3500  ohms  for  wire  an- 
tennas. This  is  of  interest  only  when  making 
the  first  approximations  to  get  started  on  the 
L  net  design.  From  experimenting  with  this 
antenna  to  achieve  a  practically  perfect  match, 
and  then  from  the  net  values  working  back- 
wards to  calculate  the  antenna  impedance,  it 
appears  that  the  maximum  value  (which  oc- 
curs at  half  wave  operation  at  the  lowest  fre- 
quency) is  between  9000  and  10,000  ohms. 
This  means  in  actual  practice,  that  the  L  net 
constants  for  all  our  purposes  can  be  met  with 
a  multi-tapped  coil  whose  maximum  induct- 
ance is  about  45  micro-henries  and  a  variable 
condenser  with  a  20-120  mmt  range.1  The 
remaining  half  of  the  10  inch  length  of  AIR- 
DUX  coil  will  do  admirably  for  the  L  net  in- 
ductance and  should  have  about  12  taps  run 
from  it  to  a  switch.  One  word  of  caution,— the 
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end  voltages  are  high!  The  condenser  should 
have  spacing  for  1500  volts  for  medium  power 
rigs  and  2000  for  high  power  rigs  and  the 
switch  should  have  comparable  insulation-  The 
coil  should  be  tapped  to  short  out  turns  from 
the  maximum  value  about  as  follows: 


Table   1. 

Active 

Approximate 

Tap 

coil  turns 

band  suitability 

1 

whole 

coil 

2 

29 

80  meter 

3 

25 

80  meter 

4 

21 

5 

16 

40  meter 

6 

14 

40  meter 

7 

12 

8 

6 

9 

5 

20  meter 

10 

4 

20  meter 

11 

3 

15  meter 

12 

1 

10  meter 

The  antenna  coil  taps  may  vary  considerably 
from  one  installation  to  another  because  the 
antenna  end  impedance  will  vary  with  the 
local  installation  conditions  but  in  general  they 
will  follow  this  pattern : 


Table 

•2. 

Freq. 

Active  coil  turns 

3.3 

38.5 

3.6 

36.5 

3,8 

36.5 

4.0 

36.5 

7.15 

17.5 

7.83 

12.5 

14.3 

8.5 

**  L.o 

3.5  or  9.5 

29.0 

1.5  or  7.5 

Tuning  and  Adjusting 

The  antenna,  network  and  transmitter  are 
connected  together  as  shown  in  Fig-  1. 

Since  we  do  not  know  the  end  point  impe- 
dance of  the  resonant  antenna  at  the  various 
frequencies  we  have  to  get  the  proper  match 
indirectly.  We  do  know,  however,  that  there 
are  three  points  on  a  resonant  antenna  where 
the  current  and  voltage  are  180°  out  of  phase, 
namely,  at  the  middle  of  a  current  loop  and 
at  the  ends  of  the  antenna.  At  these  points, 
and  only  these  points,  can  we  get  a  purely 
resistive  load,  without  providing  some  react- 
ance compensation  in  the  coupling  device.  So, 
to  get  the  antenna  resonant  we  use  a  SWR 
bridge  or  preferably  a  reflected  power  meter 
(or  directional  coupler,  as  it  is  also  called)  in 
the  coax  line,  Thenf  if  we  can  effect  a  proper 
impedance  match  the  transmitter  will  load  to 
its  proper  value. 

!.  For  theory  of  L  net  design  see  CRAMMER,  QST, 
March  1957.  For  practical  h | » m ' Nation  to  antenna  match- 
ing see  my   article  CQ,   July    I960, 


PROBLEMS? 


WE  HAVE  THE  SOLUTION  FOR  YOU 

IN  THIS  NEW  SERIES  OF  FILTERS 

WITH  EXCEPTIONALLY  LOW 

INSERTION  LOSSES 

6  METERS  m      , 

"MAVERICK"  The  only  low  pass  filter  de- 
signed expressly  for  6  meters.  With  9  individ- 
ually shielded  sections  and  5  stages  tuneable 
forming  a  composite  filter  of  unequa  ed  per- 
formance. Providing  the  sharpest  cutoff,  the 
highest  attenuation  of  harmonics  with  the 
lowest  insertion  losses. 
Less  than  1  DB  loss  on  the  6  meter  band. 
Accepts  up  to  400  watte  at  antenna.  An 
honest  35  DB  rejection  of  the  harmonics  ot 
8  mc  crystals  and  other  spurious  signals  m 
the  Channel  2  band. 
Size  5"  by  2"  by  3".  Price  $16.95 

"MAVERICK  II"  Same  as  above  but  with 

6  meter  power  indicator  calibrated  in  watts 

output.  Supplied  with  4  foot  cable  which 

plugs  into  sceptical  on  filter 

Indicator  Size  4"  by  4    by  4*  . 

Slant  Face.  pnce  $29.75 

80  THRU    10  METERS 

"MODEL  F810"  -  Here's  5  separate  filters 
housed  in  one  package.  One  for  each  band, 
and  are  selected  by  a  front  panel  switch. 
Each  filter  consists  of  2  shielded  stages  ot 
the  constant  K  type  and  is  tuned  for  maxi- 
mum attenuation  of  the  second  harmonic  tor 
that  particular  band.  Band  switching  ot  fal- 
ters that  are  designed  for  each  specific  band 
is  obviously  superior  to  any  single,  broad 
band,  filter.  Resulting  in  greater  attenuation 
of  second  harmonic  with  less  insertion  loss. 
Second  Harmonic  Attenuation  -  3o  1>V. 
Insertion  Loss  -  Less  than  3a  DB. 
Accepts  up  to  1  kw.  Price  $24.95 

PRICES  INCLUDE  SHIPPING  COST 

Available   direct  or  through   the  following   Federated 
Purchaser  Stores: 

1021   U.  5.   Rte.  22,  Mountainside,  N.  J. 

114  Hudson  St.,  Newark,  N.  1. 

483  Broad  St.,  Shrewsbury,  N.   J. 

1115  Hamilton  St.,  Allentcwn,  Penna. 

925    Northampton   St.,   Easton,  Penna. 

11275  W.  Olympic  Blvd.,  Los  Angeles,  Cal. 

Write  for  complete  brochures. 

GAVIN  INSTRUMENTS,  INC. 

POST  OFFICE  BOX  413        SOMERVIUE,  NEW  JERSEY 
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L  NET 


70' 


35 


nsm^ 


3' 


LOADING  COIL 


XMITTER 


COAX 
ANY 

LENGTH 


REFL 
PWR 
MTR 


Because  of  interaction  among  the  various 
elements  of  the  system,  the  following  adjust* 
ment  method  is  recommended  as  the  simplest 
and  most  foolproof.  Since  the  L  net  acts  not 
only  as  an  impedance  matching  device  but  is 
also  capable  of  compensating  to  a  minor  de- 
gree for  a  reactive  component  in  the  antenna 
it  is  necessary  first  to  have  one  part  of  the 
entire  system  accurately  and  finally  set,  and 
second  to  have  a  means  of  measuring  power 
transfer*  The  one  part  that  must  be  set  first 
is  the  transmitter.  It  must  be  tuned  up  to  a 
non-reactive  load  (resistors  only!)  and  its 
control  settings  logged  and  kept  constant  while 
the  remainder  of  the  system  is  adjusted.  You 
understand,  of  course,  that  this  procedure  is 
necessary  only  when  making  the  first  adjust- 
ments of  the  entire  system.  Once  the  settings 
of  taps,  condensers,  controls,  etc,  are  found 
they  can  be  recorded  and  thereafter  changing 
bands  is  quick  and  accurate,— and  dependable. 
This  eliminates,  permanently,  the  oft-repeated 
phrase  on  the  air,  "Just  a  moment  while  I 
dip  my  final  tank/*  This  is  not  only  unneces- 
sary but  if  resorted  to  will  definitely  "louse 
up"  the  entire  system.  This  may  come  as  a 
terrible  blow  to  the  characters  who  like  to 
"peak  it  up  a  bit,"  The  second  step  requires 
as  an  absolute  necessity,  a  reflected  power 
meter.  Either  buy  a  kit  or  build  the  one  in 
the  late  AERL  Handbook,  The  latter  is  simple 
and  easy  and  inexpensive,  and  may  be  left  in 
the  line  as  a  continuous  monitor. 

The  actual  detailed  steps  are,  first,  tune  up 
the  transmitter  to  the  dummy  load  of  52  ohms, 
"i  ou  can  and  should  use  reduced  power  for 
this  tune  up  as  long  as  you  maintain  the 
ratio  of  plate  voltage  to  plate  current  the 
same  as  it  will  be  at  full  power.  This  main- 
tains^ a  constant  "generator  impedance"  from 
the  final  into  the  transmitter  coupling  system 
to  the  coax  line.  Next,  couple  up  the  trans- 
mitter to  the  coax  line,  coax  line  to  the  L  net 
and   L   net  to  the  antenna   and  loading  coil. 


Set  the  L  net  inductance  tap  and  the  antenna 
coil  tap  from  tables  I  &  2,  Set  the  reflected 
power  meter  to  read  reflected  powe.  and  the 
transmitter  at  reduced  power  and  tune  the 
L  net  condenser  through  its  range  while  ob- 
serving the  reflected  power.  There  will  be  some 
setting  where  it  will  be  lower  than  anywhere 
else.  Then  add  or  subtract  antenna  coil  turns, 
retuning  the  L  net  condenser  each  time,  until 
the  reflected  power  goes  practically  to  zero, 
which  it  will  at  some  setting.  This  establishes 
antenna  resonance  for  that  particular  fre- 
quency,— all  your  power  is  going  out.  Then 
check  the  transmitter  loading  at  normal  power 
input.  If  it  is  low  or  high,  re^in  or  increase 
the  L  Net  inductance  and  retune  the  L  net 
condenser  for  minimum  reflected  power.  This 
establishes  the  proper  impedance  match  to  give 
proper  transmitter  loading.  The  question  may 
arise  regarding  the  use  of  a  Pi  net  or  link 
coupling  between  the  antenna  and  the  coax 
rather  than  the  L  net.  Calculations  will  show 
that  since  an  L  net  is  a  rudimentary  Pi  net 
(one  condenser  having  zero  capacity)  any 
other  Pi  net  will  of  necessity  have  a  higher 
Q  than  an  L  net*  Since  the  high  impedance 
transformation  already  requires  a  high  Q,  we 
would  prefer  a  system  which  has  the  least 
"high  Q"  to  obviate  retuning  within  a  band, 
—this  dictates  the  use  of  the  L  net-  The  me- 
chanical considerations,  inflexibility  and  un- 
predictability of  link  coupling  rules  it  out  com- 
pletely for  this  use.  Another  word  of  caution 
on  constructing  this  antenna  system.  A  mo- 
ment's consideration  will  make  it  immediately 
apparent  that  the  3  foot  length  of  antenna  be- 
tween the  loading  coil  and  the  L  network  will 
be  extremely  sensitive  to  any  physical  move- 
ment since  it  has  a  small  capacity  to  ground 
which  in  effect  is  "tuning"  a  large  inductance. 
Any  shift  in  position  of  the  3  foot  length  will 
throw  off  all  your  various  band  settings.  You 
can  avoid  this  by  using  a  rigid  rod  (such  as  a 
3  foot  length  of  one-eighth  brass  brazing  rod) 
mounted  on  stand-off  insulators  between  the 
antenna  loading  coil  and  the  L  network*  If 
this  is  done  before  any  tune  up  measurements 
are  made  you  will  avoid  a  lot  of  trouble.  This 
effect  we  are  dodging  is  similar  to  the  detun- 
ing effect  of  the  swaying  tip  on  a  mobile  an- 
tenna. 

Operation 

Because  the  antenna  is  loaded  with  lumped 
constants,  the  Q  is  higher  than  with  a  con- 
ventional full  length  wire  antenna.  This  means 
in  practice  that  retuning  will  be  required  if 
the  percent  frequency  change  is  large,  such 
as  when  going  from  one  end  of  the  80  meter 
band  to  the  other.  However,  not  many  trans- 
mitters will  accept  such  wide  frequency 
changes  without  retuning,  either.  You  will  find 
when  using  this  antenna  for  receiving,  that 
the  high  Q  is  a  distinct  advantage  as  it  peaks 
up  noticeably  those  signals  which  are  in  the 


34 


73  MAGAZINE 


11 


11 


•m=*zt. 


MOBI 


WITH 


FIXED  STATION 


ON 
10-15-30-40-75  METERS 

NEW-TRONICS 

OBILE  ANTENNA 

You  can  reach  unlimited  distances  and  get  excep- 
tional transceiving  results  on  every  band  with  this 
outstanding  mobile  assembly.  Buy  only  the  mast 
and  resonators  for  the  band  you  operate.  No  need 
for  matching  devices,  use  any  feed  line  length  of 
52  ohm  cable.  Each  of  the  five  resonators  has  a  coil 
specially  designed  for  maximum  radiation  for  a 
particular  band.  Center  frequency  tuning  is  by 
means  of  an  adjustable  stainless  steel  rod  in  the 
resonator. 


J, 


The  54-inch  fold  over,  heat  treated,   W  aluminum  __ — 

mast  permits  instantaneous  interchange  of  reso- 
nators. The  outstanding  feature  of  the  mast  is  that 
it  can  be  folded  over  for  entering  garage  or  carport. 

When   operating  the  mast  and  resonator  assembly  .   _      . 

is  erected  to  full  height.  The  two  sections  of  the  permanently  hinged  mast  are  held  rigid  y  in 
the  vertical  position  by  a  shake  proof  sleeve  clutch  arrangement.  Mast  has  3a»24  base  stud  to 
fit  all  standard  mobile  mounts.  SWR  is  less  than  2  to  1  for  any  center  frequency  range  within 
the  band.  Power  rating:  A.M.,  dc  input  75W;  SSB,  dc  input  250W.  PEP 


ANTENNA  ASSEMBLY   CONSISTS   OF: 

Part  No. 

Description 

Total  Height  of  Antenna 

Amateur  Net 

MO  1 

54"  Mast  folds  at  15"  from  base 

(For  Rear  Deck  or  Fender  Mount) 

*   7.95 

MO-2 

54"  Mast  folds  at  27"  from  base 

(For  Bumper  Mount) 

7.95 

RM-10 

10  Meter  Resonator 

Maximum  80"  —  Minimum  75" 

5.95 

RM-15 

15  Meter  Resonator 

Maximum  81"  —  Minimum  76" 

6.95 

RM-20 

20  Meter  Resonator 

Maximum  83"  —  Minimum  78" 

7.95 

RM-40 

40  Meter  Resonator 

Maximum  92"  —  Minimum  87" 

9.95 

RM-75 

75  Meter  Resonator 

Maximum  97"  —  Minimum  91" 

11.95 

ANY  MAST  OR  RESONATOR  MAY  BE  PURCHASED  SEPARATELY 


FITS  MORE  CARS  THAN  ANY  OTHER  BUMPER  MOUNT! 


MODEL  BM-1  Flat  alloy  steel  strap  fits  tightly  against  any  shape  bumper  yet 
is  inconspicuous,  Length  of  strap  permits  its  attachment  to  both  large  and 
small   bumpers. 

Assembly  is  held  in  place  by  two  "J"  bolts  at  the  top  of  the  bumper  and  strap 
clamp  at  the  bottom,  "J"  bolts  may  be  inserted  between  top  of  bumper  and  car 
body  where  clearance  is  as  low  as  lA"*> 

Whip  receptacle  assembly  consists  of  a  heavily  chrome  plated  \Vz*  die  cast 
Zamak  ball  with  %-24  thread.  Adjustable  so  as  to  maintain  whip  in  true  vertical 
position.  Black  phenolic  base.  All  metal  parts  of  the  bumper  mount  are  heavy 
cadmium   plated , — $6,95 

See  these  outstanding  NEWTR0N1CS  products  at  your  electronics  dis- 
tributor. If  he  cannot  supply  you  send  check  or  money  order  for  imme- 
diate delivery.  Write  for  literature  on  the  complete  NEW-TRONICS  line. 


NEW-TRONICS 


DIVISION 


3455  Vega  Avenue  •  Cleveland  13,  Ohio 
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pass  band.  Also,  in  retiming  from  say  3.5  kc 
to  3.9  kc  it  is  possible  to  change  either  the 
antenna  loading  coil  or  the  L  net  condenser. 
Tt  is  easier  in  practice  to  find  one  antenna 
coil  tap  for  an  entire  band  and  use  the  react- 
ance compensating  feature  of  the  L  net  which 
occurs  automatically  when  retuning  the  L  net 
condenser  for  minimum  reflected  power. 

The  use  on  160  meters  has  been  deliberately 
avoided  up  to  now  because  it  differs  from  the 
procedure  on  all  other  bands.  For  160  meters 
simply  by-pass  the  L  net  completely  and  con- 
nect the  coax  between  the  antenna  loading  coil 
and  ground*  This  operates  the  antenna  as  a 
quarter-wave  grounded  antenna  and  the  load- 
ing coil  will  permit  tuning  over  a  wide  range 
from  about  1650  kc  to  about  2200  kc.  The  SWR 
will  not  be  over  1.5  to  1  on  this  band.  On  this 
band  the  quality  of  the  ground  system  assumes 
some  importance  but  on  the  higher  bands  the 
ground  is  relatively  not  important  because  the 
end  current  is  so  small  that  the  power  loss  is 
practically  nil. 

One  point  of  discussion  remains,  namely,  the 
mixed  polarization  resulting  from  the  fact 
that  both  vertical  and  horizontal  portions  of 
the  antenna  radiate-  This  may  disturb  some 
of  the  purists  but  for  my  part  I  find  it  not 
objectionable.  It  helps  on  some  close-in  con- 
tacts where  transmission  is  by  the  direct  ray 
path,  and  in  cases  of  ionospheric  reflection, 
both  waves  come  down  horizontally  polarized 
in  any  case. 

Comparative  Tests 

Now,  since  the  ultimate  proof  is  in  the  per- 
formance of  the  antenna  in  question,  some 
comparative  tests  were  run  and  are  described 
below.  No  serious  minded  amateur  is  going  to 
be  content  with  mere  impressions  collected 
over  a  period  of  time  when  there  are  so  many 
variable  factors  impossible  to  evaluate.  I  have 
in  operation  a  40  foot  vertical  that  has  been 
giving  satisfactory  service  on  frequencies  from 
3295  kc  through  7832.5  kc  over  a  four  year 
period.  It  was  decided  to  test  the  horizontal 
versus  the  vertical  under  as  near  identical 
conditions  as  possible.  While  this  does  not 
give  an  absolute  measure  of  performance,  it 
does  give  a  comparative  evaluation.  A  test  was 
run  on  an  A.F.  MARS  net  on  3295  kc  at 
night  and  another  test  was  run  on  a  different 
day  net  on  7832.5  kc.  The  test  conditions  were: 

1,  The  transmitter  was  first  loaded  up  to 
a  50  ohm  resistive  load  to  determine  proper 
tuning,  and  thereafter  the  tuning  controls 
were  kept  at  the  loading  settings. 

2,  Each  antenna  was  tuned  up  with  its  own 
coax  feeder  to  show  less  than  1',  reflected 
power   (better  than  1.2  to  1  SWR), 

3,  Each  observer  set  his  receiver  rf  gain 
at  a  level  to  give  about  half-scale  reading  on 
his  S  meter  and  did  not  touch  any  tuning 
control  or  gain  during  the  test. 


4.  A  two  minute  transmission  was  made  on 
one  antenna  while  the  observers  noted  the 
average  signal  strength  on  their  S  meters. 

5.  The  coax  feedltnes  were  shifted  and  a 
two  minute  transmission  was  made  with  the 
second  antenna, 

6.  Each  station  then  reported  S  meter 
strength  for  each  antenna.  Absolute  S  meter 
readings  have  little  significance  since  they  de- 
pend on  location,  receiver  settings,  receiver 
type,  etc.,  but  when  normalized  (Le.  reduced 
to  a  common  base)  they  permit  a  direct  com- 
parison of  the  two  antennas  under  as  near 
identical  simultaneous  conditions  as  is  possible 
to  create*  The  significance  of  this  is  that  since 
these  were  comparative  tests,  the  same  coiif- 
pa  rat  ire  performance  might  reasonably  be  ex- 
pected at  any  location.  For  the  night  test  on 
3295  kc  there  were  12  stations  reporting 
within  a  70  mile  radius  and  3  stations  at 
350  miles.  All  stations  reported  better  signals 
from  the  horizontal  antenna  and  were  rea- 
sonably consistent  in  an  average  advantage  of 
6-12  db  in  favor  of  the  horizontal.  For  the 
daytime  test  on  7832.5  kc  there  were  25  re- 
porting stations  over  a  500  mile  radius.  Most 
of  them  were  within  a  350  mile  radius  and 
their  average  report  was  a  12-18  db  advantage 
in  favor  of  the  horizontal  antenna.  Those  few 
stations  around  500  miles  reported  that  the 
two  antennas  were  about  equal.  One  other 
significant  point  in  both  the  day  and  night 
tests  was  that  nearly  all  stations  remarked 
that  signals  from  the  horizontal  antenna  were 
much  freer  from  fading  or  flutter.  Only  a  few 
stations  in  either  test  were  close  enough  to  be 
receiving  a  direct  signal  so  this  represents 
nearly  all  skywave  transmission.  To  avoid  any 
possibility  of  the  "brute  force  and  ignorance" 
method  overcoming  antenna  performance, 
these  tests  were  run  with  a  low  power  trans- 
mitter with  a  plate  input  of  95  watts.  Because 
there  were  no  operating  nets  on  higher  fre- 
quencies, no  similar  comparative  tests  were 
possible  but  the  antenna  has  been  operated  on 
both  14  and  21  me.  bands,  when  openings  per- 
mitted, and  the  performance  has  been  equally 
satisfactory. 

As  you  may  have  surmised  by  now,  this  an- 
tenna was  investigated  primarily  for  the  pur- 
pose of  finding  a  system  that  would  be 
completely  satisfactory  for  several  widely  sep- 
arated A*F.  MARS  frequencies  as  well  as  for 
the  amateur  bands.  In  this  regard  it  has  per- 
formed with  considerable  success,  permitting 
rapid  reliable  shifts  between  bands  with  com- 
plete confidence  in  efficient  operation  and 
proper  transmitter  loading.  However,  the 
proven  versatility  has  made  it  highly  attrac- 
tive for  strictly  amateur  band  use. 

Credit  must  be  given  and  acknowledgement 
is  made  for  the  assistance  rendered  in  making 
the  comparative  tests  by  many  of  the  members 
of  the  Conac  West  Coast  Central  division  #2 
and  the  members  of  the  A.F,  Western  Techni- 
cal Net,  .  .  .W6AOI 
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One  Tube  VOX 

Fred  Cupp.  K8AOE 

pOR  some  obscure  reason  unknown  to  this 
*  writer,  VOX  operation  seems  to  be  used 
only  by  the  sideband  operators.  VOX  opera- 
tion however  is  very  practical  for  other  modes 
and  has  been  used  with  excellent  results  by  the 
author  for  AM,  FM,  and  MCW  on  six  meters 
for  at  least  six  months.  Perhaps  the  com- 
plexity of  most  VOX  circuits  drives  operators 
away,  so  here  is  a  simple  yet  effective  VOX 
using  only  one  tube  which  acts  as  the  mike 
pre-amp  as  well  as  the  VOX, 

The  schematic  diagram  and  parts  values  are 
shown  in  Fig.  1*  Via,  one  half  of  a  6AN8  is 
used  as  a  conventional  pentode  audio  pre-amp. 
The   audio   signal   is   coupled    from   the   plate 
to   the   gain   control   and    following   stages   of 
the  modulator.  The  audio  signal  is  also  coupled 
into  the  .5  meg  VOX  Trip  Level  potentiometer. 
Audio   from   this   pot  is   fed   into  the  grid   of 
Vll»,  the  triode  section  of  the   6AN8,  and   is 
amplified,  appearing  across  the  plate  load  re- 
sistor  and    relay.    The   audio   is   coupled   from 
the    plate    and    then    rectified    by    the    silicon 
diodes  and  charges  the  .25  mfd  storage  capaci- 
tor.  This    negative    dc    voltage    is    applied    to 
the  grid  of  Vlb  through  the  trip  level  poten- 
tiometer, thus  changing  the  operating  point  of 
the  triode.  This  reflex  action  allows  the  relay 
to  de-energize  thus  turning  on  thtA  transmitter. 
This   reflex  circuit   as   it  is  known   may  be 
familiar    to    radio    control    model    enthusiasts, 
as  many  R.  C.  receivers  use  this  principle.  The 
values  in  this  adaptation  have  been  optimized 
for    use    as    a    VOX    circuit,    however    if    the 
builder   wishes  to   have  more  knobs  to  twist, 
the  resistor  across  the  storage  capacitor  may 
be  replaced  with  a  5  meg,  pot.  This  will  allow 
the  operator  to  set  the  amount  of  time  delay 
after  he  stops  speaking. 

Any   plate   relay  of  greater  than   4K   ohms 
resistance   may   be   used   in   this   circuit,   and 
resistor  Rx  should  be  selected  to  give  reliable 
pick-up    of    the    relay    with    no    audio    input. 
With  less  sensitive  relays  it  may  be  necessary 
to  eliminate  the  resistor  completely  and  also 
raise  the  plate  voltage  to  get  sufficient  current. 
Be  sure  however  to  stay  within  the  maximum 
current   ratings   of  the   tube.    With   a   Potter- 
Brumfield   #PW5LSf  10K  ohm  relay,  Rx  was 
47K  ohm.  Germanium  diodes  such  as  the  1N34 
or  1N38  will  not  work  in  this  circuit  as  their 
reverse  leakage  is  excessive.  Silicon  computer 
diodes  such  as  the  1N457  or  1N660  are  excel- 
lent but  expensive.  A  very  satisfactory  com- 
promise   is    the    power    silicon    diode    types 
1N2069    through    1N207L    These    have    much 
greater    current    ratings    than   necessary    but 
are  quite  inexpensive  and  work  very  well. 

Fig.    2    shows    the    modifications    necessary 
to    add    anti-vox    to    prevent    receiver    noise 


MIKE  INPUT 


I.  ALL  SILICON  DIODES 

IN457.  IN660tIN2069JNa07LETC 
2. ALL  RESISTORS  ARE. 5 WATT 


picked  up  in  the  mike  from  tripping  the  VOX. 
Audio  from  the  receiver  output  is  rectified 
positive  and  bucks  the  voltage  from  the  VOX 
rectifier,  thus  preventing  operation  of  the  re- 
lay due  to  receiver  noise.  If  your  receiver  has 
a  500  ohm  output  it  may  be  applied  directly 
to  the  diode  as  shown,  or  a  3.2  ohm  speaker 
output  may  be  stepped  up  with  a  small  ac-dc 
radio  type  output  transformer. 

As  with  any  VOX  controlled  station,  the 
operator  will  have  to  condition  himself  to  ig- 
nore the  relays  clicking  in  and  out  and  also 
avoid  the  habit  of  saying,  "Ahhb — Urn  mm — 
and  Uhhh — ,"  in  an  attempt  to  keep  the  sta- 


tion on  the  air  when  in  reality  he  has  nothing 
worthwhile  to  say  but  won't  admit  it.  Just 
think  how  much  quieter  the  band  would  be  if 
VOX    operation    was   mandatory! 

. -  .  K8AOE 
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Check  Quartz  Cr/sta 

Activity  and  Frequency 


AS  solid  state  electronics  is  becoming  in- 
creasingly important  in  today's  equipment 
it  is  well  to  know  all  we  can  about  testing  and 
using  such  materials. 

Quartz  crystals  are  being  used  in  many  more 
ways  than  formerly  and  in  so  many  different 
modes  of  operation  that  a  simple  method  of 
testing  them  is  needed* 

Only  a  minimum  of  equipment  is  needed  for 
preliminary  checking  activity  and  fundamen- 
tal frequency  operation.  For  more  extensive 
mode  of  operation  and  higher  mode  functions 
a  high  gain  scope  is  required. 

For  preliminary  checking  the  circuit  of  Fig. 
1  is  used,  a  pair  of  headphones  is  connected 
across  the  output  of  T  2  in  place  of  the  scope* 
The  signal  generator  can  be  the  usual  service 
generator, 

A  modulated  signal  is  used  and  the  genera- 
tor  is  tuned  to  the  approximate  supposed  fun- 
damental frequency.  These  frequencies  usually 
will  be  below  10  megacycles  although  crystals 
are  made  for  frequencies  higher  than  this. 

SIG  GEM 


The  audio  frequency  tone  from  the  signal 
generator  will  change  as  the  generator  signal 
is  tuned  across  the  frequency  of  the  crystal. 
The  tone  will  also  change  at  the  harmonic 
frequencies  of  the  signal  generator  but  the 
amplitude  will  not  be  as  great  and  drops  off 
rapidly  as  the  harmonic  frequency  becomes 
higher.  This  of  course  means  tuning  the  gen- 
erator to  frequencies  lower  than  the  funda- 
mental of  the  crystal.  All  harmonic  frequencies 
of  the  signal  generator  will  be  found  in  this 
test  and  will  be  exact  submultiples  of  the 
crystal  fundamental  frequency,  Dividing  the 
fundamental  crystal  frequency  by  2-3-4  and 
etc.  will  indicate  the  fundamental  frequency 
of  the  signal  generator.  Thus  if  a  crystal  of 
known  accuracy  is  employed  it  can  be  used  to 
calibrate  the  accuracy  of  the  generator  at 
frequencies  lower  than  the  crystal  frequency. 
This  of  course  works  both  ways  and  if  a  gen- 
erator of  known  accuracy  is  used  it  can  be 
used  to  accurately  indicate  the  frequency  of 


Adam  McLaren  W0C&A 
213  South   1 6th  St. 
St.  Joseph.  Missouri 

the  crystal.  If  a  high  gain  scope  is  used  in- 
stead of  headphones  harmonic  frequencies  of 
the  generator  as  high  as  the  10th.  will  be  in- 
dicated. 

When  a  crystal  oscillates  on  an  overtone  it 
breaks  down  into  layers  and  oscillates  at  odd 
harmonics  of  the  fundamental  Multiplying  the 
fundamental  frequency  by  any  odd  number 
indicates  the  frequency  of  the  higher  mode  at 
which  the  crystal  will  oscillate.  Thus  a  3910 
kc  crystal  operating  in  the  3rd.  mode  would 
be  3910  kc  multiplied  by  3  equals  11,730  kc 
Overtones  are  seldom  exact  multiples  of  the 
fundamental  frequency.  Ordinary  crystals  will 
usually  operate  very  well  on  the  3rd*  mode 
depending  on  the  type  of  holder.  Crystals 
ground  for  higher  order  mode  operation  will 
usually  show   greater    activity   at   all    higher 

modes. 

For  indicating  higher  mode  operation  of 
crystals  the  scope  must  be  used,  The  indica- 
tions on  the  scope  show  a  notch  in  the  sine 
wave  pattern  in  much  the  same  way  as  in  re- 
ceiver filter  circuits.  These  points  are  very 
sharp  and  may  be  passed  over  if  the  generator 
is  not  tuned  slowly. 

The  activity  factor  of  the  crystal  is  indi- 
cated by  the  depth  and  sharpness  of  the  notch, 
A  good  active  crystal  will  pull  the  notch  down 
to  almost  the  zero  voltage  line.  Fig.  2  shows 
the  sine  wave  with  the  notch  shown  in  the 
first  half  cycle  of  the  scope  pattern. 

To  check  a  crystal  of  unknown  frequency 
tune  the  generator  over  a  band  of  frequencies 
in  which  the  crystal  frequency  is  suspected  to 
be.  If  an  indication  is  found  note  the  frequency 
and  if  this  is  the  fundamental  the  next  lower 
frequency  of  the  generator  at  which  an  indi- 
cation will  be  found  will  be  one  half  the  first 
frequency  noted.  Also  if  this  is  the  funda- 
mental frequency  the  next  higher  frequency 
at  which  an  indication  will  be  noted  will  be 
three  times  the  first  indication,  or  the  3rd 
mode.  If  this  is  true  other  indications  will  also 
be  found  at  five  or  seven  times  the  first  fre- 
quency* Note  that  frequencies  above  the  fun- 
damental will  never  be  indicated  at  2-4-or  6 
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TRANSISTORIZED 

TELEPHONE 

INTERCOM   SYSTEM 

Model   5A-10W 
$23.95     2-vntt  M 


FULL-SIZE    PHONES    w/SPIRAL    CORDS! 

Ideal  for  few  feet  or  up  to  9  miles.  Each  phone 
has  separate  red  button,  which  when  depressed 
sends  pleasing  signal  tone;  block  burton  for 
talking.  Receiver  is  transistorized  crystal  unit; 
transmitter  is  carbon  unit.  Each  unit  has  spiral 
phone  cord.  Operation  require*  no  switching 
Use   several    units    together,    Imported, 


GRID  DIP  METER 

WIRED  —   READY  TO   USE 

Cornpfere/y  calibrated 

Freq,   coverage 
1.5  fo  300  MC  in  6  ranges 


$36.99 


R.F.  FIELD 
STRENGTH  METER 

Single  Band  T  to  250  MC. 


$6.95 


Model   PSI-1  2y,4    x    ZYyi    x    }%j 

Compact!  Sensitive?  Checks  ontenno  efficiency, 
load  matching,  etc.  Requires  no  battery  or  other 
power  source.  RF  measured  on  accurate  meter, 
Telescoping  antenna  to  IOV4",  Earphone  jack 
provided  far  monitoring;  case  has  powerful  mag- 
net   to    grip    fender,    etc*    Imported. 


Ranges  color-coded  to  match  coils,  undamped  1 
MA  meter.  Variable  sensitivity  control  for  op- 
timum grid  current  adjustment.  Calibrated  dial, 
adjustable  ha?r)iner  allows  precise  accuracy. 
Phone  lack  permits  use  as  modulation  monitor. 
OscHlotor  tube  is  6AF4.  6Vi  *  3yB  x  iy2".  6 
coils  supplied.   I  17V,    50-60  cpS.    2   lbs.  Imported. 


WITH   FREE   LEATHER  CASE 


Model  15-60 


20,000 
ohms  per  volt 
MULTITESTER 


•  High  sensitivity  —  2Q,O0Gfi/V 

•  New  design;   wide  scale  arc 

•  Compare!    with   4*/j "    meters 

•  Measures   3V*"  W  *   4Vj" 

•  Compact   black   bakelite  case 

DC  V.  ranges:  5-25-250-500-2500 

@    2O,000fJ   per   V. 

AC     V.     ranges:      10-50-100-500* 

1000    @    10.000L>   per   V. 

DC     current:     50     /ia,     2.5     ma.    Imported 


SEND  FOR    FREE  CATALOG 

Available   direct   or   through 
your  local   distributor 


ELECTRONIC  PRODUCTS,  INC. 

Depf.   666  —  3    Wolcott  Ave.,    Lawrence,    Mass 


times  the  fundamental  frequency. 

For  instance  a  fundamental  frequency  of  4 
megacycles  will  have  indications  also  at  12- 
20-or  28  megacycles.  Also  below  the  funda- 
mental frequency,  indications  will  be  at  2 
megacycles,  1,333.3  kilocycles,  1000  kilocycles 
and  etc.;  these  being  the  harmonic  frequencies 
of  the  generator. 

Tuning  the  generator  through  the  different 
bands  of  frequencies  going  higher  in  frequency 
a  point  will  be  found  where  the  next  higher 
frequency  indication  will  be  3  times  the  fre- 
quency of  the  point  before  mentioned.  This 
last  is  the  3rd  harmonic  and  the  point  first 
referred  to  is  the  fundamental  frequency,  A 
very  slight  indication  may  be  found  between 
the  fundamental  and  the  3rd  mode  frequency. 
This  is  due  to  the  2nd  harmonic  of  the  gen- 
erator exciting  the  crystal  on  the  3rd  mode 
and  can  be  ignored. 

Also  note  that  if  the  fundamental  frequency 
is  4  megacycles  and  the  2  megacycle  point  had 
been  found  first  then  the  next  lower  frequency 
indication  point  will  not  be  1  megacycle  but 
will  be  1,333.3  kc  and  the  next  lower  fre- 
quency indication  will  be  1  megacycle.  This 
shows  that  the  2  megacycle  point  was  not  the 
fundamental. 

All  this  is  much  easier  to  do  than  to  explain 
but  simply  by  tuning  the  generator  through 
the  different  frequencies  watching  for  the 
stronger  blips  and  making  a  few  mental  cal- 


culations as  you  find  the  different  points  it 
becomes  easy  to  check  a  crystal  in  all  its 
modes. 

The  coil  T  2  in  Fig.  1  works  well  at  fre- 
quencies from  400  kc  to  20  megacycles.  It  was 
found  quite  critical  and  dimensions  should  be 
followed  closely.  .  .  .WffCGA 

Sig\    Gen. —  Usual   service  signal   generator, 

T2 — 11  turns  #20   cotton   covered   %virep   tapped   at  center 

on  2,5  inch  form. 
Tl— 4  to  1  audio  interstage  transformer. 
L3 — Primary, 
L4 — Secondary. 
Scope — High    gain. 


Letter 


Dear    Wayne: 

It  isn't  often  that  I  drop  people  a  line  voicing  my 
opinion,  but  a  recent  article  in  the  February  edition  of 
73  demands  response. 

I  want  to  express  my  thanks  for  printing  Paul 
Barton's  article  on  FINAL  TANKS  on  page  12t  etc. 
This  is  the  kind  of  technical  information  that  I  crave 
for,  and  you  have  made  one  ham  very  pleased.  Con- 
vey my  best  regards  to  W6JAT,  assuring  him  that 
K2SKK  has  read  it  all  anrl  is  putting  this  to  good 
use.  In  my  estimation,  this  article  was  worth  the  entire 
year's  subscription;  anything  else  you  print  as  good 
as  that  will  be  "ice  cream  &  cake"  for  me  I — For 
second  choice,  I  enjoyed  WA6QFDfs  article  on  Silicon 
Rectifiers,    p.    S8.    Keep    up    the    excellent    work  1 

Bon  voyage  to  you  and  the  XYL  on  your  forth- 
coming trip  to  West  Germany  et  al*  Drive  that  Porsche 
carefully;   we   want  you   back   to   keep   73   going  1 

100—27  ! 

Paul  Boivin,  Jr.,  K2SKK 
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T  F  the  response  to  our  articles  means  any- 
thing, we  hams  are  building  equipment 
again;  receivers,  transmitters,  test  equipment, 
station  accessories,  you  name  it  and  chances 
are  that  somebody  is  working  on  it  right  this 
minute. 

This  is  a  wonderful  situation;  we  like  it! 
But  the  average  response  to  a  73  article  shows 
something  else,  too,  which  we  find  a  bit  dis- 
turbing: many  of  these  people  who  are  build- 
ing gear  now  have  an  alarming  lack  of  knowl- 
edge about  the  fundamentals  of  circuit  tech- 
niques. 

It's  not  really  their  fault;  just  about  the 
only  place  to  get  these  fundamentals  is  from 
an  engineer  (or  material  written  to  be  read 
by  an  engineer)  and  all  too  many  professional- 
type  engineers  seem  to  believe  that  these  de- 
tails cannot  be  communicated  in  anything  but 
engineeringese — which  leaves  us  poor  hams 
out  in  the  cold  unless  we  happen  to  be  technical 
translators. 

Naturally,  after  hearing  all  the  high-level 
talk  about  the  difficulties  of  original  design, 
we  as  neophyte  designers  begin  to  get  the  idea 
that  it's  a  difficult  project;  the  vicious  circle 
is  complete,  and  we  stay  in  our  somewhat  be- 
fuddled state,  believing  that  the  art  of  original 
design  is  far  too  complicated  for  us, 

Taint  necessarily  so,"  in  the  words  of  the 
song.  Sure,  original  design  of  a  completely 
reliable  communications  system  capable  of 
handling  512  independent  messages  at  the 
same  time,  on  the  Earth-Moon-Earth  circuit, 
may  be  a  bit  beyond  our  capabilities.  But  not 
till  design  work  is  difficult;  most  of  it  is  sim- 
pler than  you  think. 

And  if  you  think  that  any  sort  of  under- 
standing of  the  basics  of  circuit  design  are 
beyond  you,  take  a  look  at  Fig.  1. 

Simple,  isn't  it?  Just  three  resistors  in  se- 
ries. But  let's  look  at  this  circuit  a  bit,  and 
study  it. 


Fig,  I  Class  A  Circuit, 


Since  the  three  resistors  are  in  series,  all 
the  current  which  passes  through  any  one  of 
them  must  pass  through  the  other  two.  Since 
there  are  no  other  components  in  the  circuit, 
the  total  voltage  drop  across  the  entire  string 
must  be  equal  to  the  total  voltage  applied  to 
the  circuit;  there's  no  place  else  for  it  to  go* 
That's  simple  enough,  isn't  it?  Yet  the  two 
sentences  of  the  preceding  paragraph  state 
the  two  fundamental  laws  of  network  theory 
<  usually  considered  the  exclusive  domain  of 
the  BSEE),  "All  the  current  that  flows  into 
a  series  junction  between  two  circuit  elements 
must  flow  on  out"  is  the  current  law,  while 
"the  sum  of  the  voltage  drops  across  circuit 
elements  in  series  is  equal  to  the  applied 
voltage"  expresses  the  voltage  law. 

All  very  interesting,  you  may  say,  but  what 
earthly  good  are  three  resistors  in  series  to 
me  in  the  design  of  a  circuit?  Let's  take  an- 
other look. 

Suppose  that  the  center  resistor  of  the  string 
were  a  variable  resistor  instead  of  having  a 
definite  fixed  value.  Suppose,  also,  that  a  con- 
stant-voltage battery  were  hooked  up  across 
the  entire  string.  Finally,  suppose  that  Rl's 
resistance  were  considerably  lower  than  that 
of  either  R2  or  R3,  and  that  the  values  of  R2 
and  R3  were  approximately  equal.  Now,  let's 
examine  the  voltage  acoss  R3. 

With  R2  set  for  maximum  resistance,  the 
voltage  across  R3  would  be  just  less  than  half 
that  of  the  battery.  Resistor  El,  with  its  low 
value,  would  drop  some  of  the  supply  voltage, 
but  most  of  it  would  be  divided  equally  be- 
tween the  two  larger  resistors. 

If  R2  were  set  for  minimum  resistance,  on 
the  other  hand,  the  voltage  across  R3  would 
be  almost  equal  to  the  battery  voltage. 

Now  let's  suppose  that  we  have  a  trained 
Mongolian  Midget  operating  R2;  our  Midget 
cranks  the  value  of  R2  up  or  down  instan- 
taneously according  to  prearranged  signals 
we  give  him.  The  voltage  across  R3,  naturally, 
varies  in  perfect  step. 

If  the  signals  we  send  our  Midget  are  very 
small  voltages,  and  if  the  battery  voltage  is 
very  large,  the  voltage  across  R3  will  also  be 
large — and  you  might  say  we  have  an  ampli- 
fier. 

This  amplifier,  of  course,  depends  for  it- 
operation  on  a  very  special  kind  of  Mongolian 
Midget — you  might  say,  a  Mythical  Midget, 
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Except  that  he  isn't  mythical  at  all ;  you  can 
purchase  him  outright  for  less  than  a  buck 
anywhere.  What's  more,  he  comes  complete 
with  variable  resistor.  Our  Mythical-Midget- 
resistor  combination  is  nothing  more  nor  less 
than  the  conventional  electron  tube;  the 
cathode-to-plate  resistance  is  the  variable  re- 
sistor, while  the  grid  is  the  midget. 

In  the  electron  tube  (and  also  in  the  transis- 
tor), the  operating  technique  is  exactly  the 
same  as  our  three-resistor  circuit  of  Fig.  1. 
The  tube  itself  corresponds  to  resistor  R2;  Rl 
represents  the  internal  resistance  of  the  power 
supply  (this  is  what  makes  the  voltage  drop 
as  you  increase  the  load;  the  smaller  it  is,  the 
better)  ;   and  R3  is  the  load  resistor. 

You  can  see  from  the  three-resistor  circuit 
that  the  output  voltage  available  is  directly 
dependent  on  the  value  of  R3;  the  larger  R3 
is,  the  larger  the  output  voltage  will  be.  In 
no  case,  though,  can  output  voltage  swing 
farther  than  the  original  supply  voltage  (ex- 
cept in  the  case  of  inductive  coupling,  which  is 
a  bit  complicated  for  this  stage  of  the  game). 

Electron-tube  circuits  work  the  same  way, 
with  one  important  addition:  since  a  certain 
amount  of  current  is  required  by  the  tube,  R3 
cannot  be  too  large.  If  R3  is  made  too  large, 
the  tube  will  be  starved  and  will  fail  to  operate 
properly-  But  within  this  limit — and  it's  wide — 
the  gain  will  go  up  directly  as  the  load  resis- 


tance is  increased. 

If,  at  this  point,  you're  thinking  it  can't 
possibly  be  this  simple,  you're  only  half  right. 
Actually,  you  can  make  almost  any  tube  do 
almost  anything  you  want  with  no  more  in- 
formation than  that  already  given — but  that's 
doing  it  the  hard  way,  and  may  prove  to  be  a 
bit  costly  if  it  takes  you  five  or  six  burned-out 
tubes  to  find  out  just  what  values  are  permis- 
sible for  R3. 

To  avoid  this  problem,  manufacturers  make 
available  "characteristic  curves"  for  their 
tubes*  Every  tube  has  a  number  of  unique 
characteristics,  mostly  determined  by  the 
spacing  and  type  of  grid  structures  inside  the 
tube,  Any  or  all  of  these  characteristics  may  be 
measured,  and  the  results  presented  either  as 
tables  or  as  graphs  in  which  key  characteris- 
tics are  presented  together* 

The  most  common  means  of  presenting  these 
characteristics  is  graphically,  using  what  is 
known  as  the  "plate  family"  of  curves  in 
which  plate  current  is  plotted  against  plate 
voltage,  for  certain  fixed  values  of  screen  and 
control-grid  voltage.  Such  a  curve,  for  a  type 
12AU7  triode,  is  shown  in  Fig.  2* 

From  this  graph  (commonly  known  simply 
as  the  tube  curve),  you  can  determine  the 
value  of  the  tube's  resistance  (R2  in  Fig.  1) 
in  ohms  by  applying  Ohm's  law  to  the  values 
of  voltage  and  current  which   intersect  at   a 


AVERAGE    CHARACTERISTICS:   604,  6135,  EACH  UNIT  7AU7,   I2AU7,   5614A,  5963 
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given  grid  voltage.  For  instance,  if  plate  volt- 
age is  150  and  grid  voltage  is  — 2,  the  curve 
tells  us  that  plate  current  will  be  13.5  ma. 
Since  resistance  is  equal  to  voltage  divided  by 
current,  the  resistance  equivalent  to  R2  would 
be  150  volts  divided  by  0.0135  amperes,  or 
11,100  ohms. 

It  would  be  possible  to  use  this  procedure 
to  determine  the  values  of  R2  over  a  wide 
range  of  voltages,  then  choose  a  fixed  value 
for  R3,  and  come  up  with  an  amplifier  circuit 
— but  such  a  set  of  calculations  would  be 
tedious,  Since  ail  the  information  we  need 
about  the  tube  is  already  shown  in  graphical 
form  on  the  characteristic  chart,  it  only  makes 
sense  to  continue  the  design  by  graphic  meth- 
ods. This  approach  almost  completely  elimi- 
nates arithmetic,  and  rapidly  produces  a  de- 
sign. 

The  heart  of  the  graphical  design  procedure 
is  an  item  called  a  "load  line."  This  is  simply 
a  straight  line  drawn  on  the  chart  through  all 
the  positions  whose  voltage-current  relations 
come  out  to  the  value  of  R3>  the  load  resistor. 
Note  that  we  said  it  goes  through  "all"  the 
positions;  however,  you  don't  have  to  calculate 
them  all.  Since  the  resistance  is  fixed,  the  line 
will  be  straight- — and  this  means  that  only  two 
points  need  be  calculated.  Two  points  which 
are  exceptionally  convenient  to  calculate  are 
those  at  which  voltage  equals  zero,  and  at 
which  current  equals  zero.  If  you  know  the 
value  of  supply  voltage,  this  means  that  only 
one  calculation  is  necessary;  when  current 
equals  zero,  voltage  will  equal  that  of  the  sup- 
ply, but  when  voltage  equals  zero,  current  will 
equal  the  supply  voltage  divided  by  the  value 
of  R3. 

To  put  this  procedure  into  step-by -step 
form,  first  choose  the  tube  you're  going  to  use 
and  obtain  a  chart  for  this  tube  type.  Next, 
pick  the  supply  voltage-  Third,  select  a  trial 
value  for  the  load  resistor  (remember  that 
the  higher  the  value  of  the  resistor,  the  greater 
the  gain).  Fourth,  draw  a  dot  at  the  point 
where  the  voltage  line  corresponding  to  the 
supply  voltage  intersects  the  zero-current  line. 
Fifth,  calculate  the  value  of  current  when 
voltage  is  equal  to  zero,  and  place  a  second 
dot  where  this  value  of  current  intersects  the 
zero-voltage  line.  Finally,  using  a  ruler  or 
straightedge,  draw  a  line  connecting  the  two 
dots. 

What  do  you  have,  now?  Basically,  you 
have  plotted  the  possible  operating  points  of 
the  tube.  Let's  do  an  example  before  dis- 
cussing how  it  works.  Since  we  have  already 
used  the  12AU7  curve,  let's  use  it  again.  Pick 
a  supply  voltage  of  250,  and  a  trial  load  re- 
sistor of  10,000  ohms.  The  value  of  current 
at  zero  voltage  will  then  be  250/10,000  ampere, 
or  25  ma,  and  we  draw  the  load  line  connecting 
25  ma  at  0  volts  with  0  ma  at  250  volts  as 
shown  in  Fig,  2. 

Now,  looking  at  Fig.  2,  let's  see  how  this 
works.  Assume  that  the  grid  voltage  is  zero. 


The  tube  (if  R3  were  not  in  the  circuit)  would 
try  to  draw  a  large  amount  of  current — but 
the  load  line  shows  us  how  R3  limits  the  cur- 
rent in  the  series  circuit,  and  the  operating 
point  for  the  tube  and  R3  together  is  thus  the 
intersection  between  the  0-volt  grid  bias  curve 
and  the  load  line  itself,  or  a  plate  voltage  of 
110  volts  and  a  current  of  just  under  14  ma. 
Since  most  amplifiers  don*t  work  right  when 
the  grid  voltage  goes  positive,  it's  usual  prac- 
tice to  bias  the  grid  negatively  so  that  incom- 
ing signals  (which  alternate  on  either  side  of 
zero)  won't  drive  the  grid  positive,  ever*  Let's 
see  what  happens  when  we  put  2  volts  negative 
bias  on  our  circuit* 

The  first  thing  we  see  is  that  our  operating 
point  has  shifted.  It's  now  fixed  by  the  inter- 
section of  the  load  line  and  the  — 2  volt  bias 
curve,  at  a  plate  voltage  of  135  volts  and  a 
plate  current  of  11.5  ma.  This  means  that* 
going  back  to  the  simple  circuit  of  Fig,  1,  11.5 
ma  is  flowing  through  the  entire  circuit.  This 
current  through  the  10,000  ohms  of  R3  de- 
velops a  voltage  drop  of  115  volts,  leaving  135 
for  the  tube  itself — which  checks  with  our 
earlier  figures  (we  omit  the  voltage  drop  in 
Rl  as  negligible — and  hope  that  it  really  is). 
Now,  let's  put  a  4-volt  peak-to-peak  signal 
in  at  the  grid  of  the  amplifier  we're  designing. 
On  the  positive  half-cycle,  this  input  signal  will 
reduce  the  grid  bias  to  0;  plate  voltage  will 
swing  down  to  110  volts  as  the  current  through 
the  tube  increases.  On  the  negative  half-cycle, 
grid  bias  is  increased  to  — 4  volts.  The  load 
line  tells  us  that  plate  voltage  at  this  point  is 
160  volts,  with  a  current  of  9  ma. 

Thus,  the  4-volt  input  signal  has  resulted  in 
a  change  of  output  voltage  between  the  limits 
110  to  160  volts,  or  a  50-volt  output  swing- 
To  determine  the  gain,  divide  the  output  volt- 
age swing  by  that  of  the  input  voltage — in 
this  case,  it's  12,5- 

So  far,  we've  examined  only  the  gain;  the 
amplifier  may  produce  plenty  of  gain  yet  not 
be  usable  because  of  distortion.  Well  go  into 
that  in  more  detail  before  long,  but  at  this 
stage  you  can  make  a  rapid  check  by  compar- 
ing the  gain  on  positive  half-cycles  with  that 
on  negative  half-cycles. 

If  these  two  half-cycle  gain  figures  are  the 
same,  the  chances  are  the  amplifier's  distortion 
will  be  low. 

In  our  example,  the  positive  half-cycle  gain 
was  12.5,  corresponding  to  an  output- voltage 
swing  from  135  to  110  for  a  2-volt  input 
change.  The  negative  half-cycle  gain,  also,  was 
12.5  (swing  from  135  to  160  for  similar  2-volt 
input)  •  Distortion  probably  will  be  low. 

This  load-line  technique  is  valuable  in  the 
design  of  audio  amplifiers;  it  works  just  as 
well  for  low-level  amplifiers  and  for  high- 
power  modulators.  You  can  even  make  it  work 
for  push-pull  circuits,  but  those  are  a  bit  be- 
yond the  scope  of  this  article. 

Naturally,  this  is  not  the  only  approach  to 
amplifier  design — just  the  simplest.  The  graph- 
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Fig-  3  G-Curves  for  1 2  All  7* 

ical  technique  eliminates  all  algebra  and  higher 
mathematics  usually  associated  with  circuit  de- 
sign. However,  if  you  feel  that  it's  too  simple 
this  way,  you  can  use  the  standard  gain  for- 
mulae and  techniques  to  be  found  in  Eastman's 
book  (or  almost  any  other  handbook),  A  com- 
pletely different  approach,  which  includes  many 
practical    effects   ignored    in   the   conventional 
design    technique,    is   to   be   found    in    Pullen. 
Pullen's   technique,   for   instance,   is   the   only 
one  commonly  available  which  allows  for  the 
effects  of  cathode  resistors,  loading  of  the  next 
stage,    and    variations    between    tubes   of   the 
same  type — but  it  {Iocs  require  algebra  and  the 
ability  to  plot  your  own  tube  curves,  since  he 
uses    "G-curves"    which    manufacturers    don't 
furnish.  A  G-curve  for  the  12AU7,  which  may 
be    compared    to    the    conventional    curve,    is 
shown  in  Fig,  3.  Don't  let  it  scare  you, 

A  few  paragraphs  back,  we  promised  some 
more  words  on  distortion.  Here  they  are. 

The  cause  of  distortion  in  an  amplifier  is 
simple:  the  gain  of  the  stage  changes  as  the 
input  signal  varies.  If  the  change  in  gain  is 
small,  the  distortion  is  unnoticeable;  if  the 
change  is  large,  the  distortion  becomes  obvious. 
To  calculate  the  precise  amount  of  distor- 
tion produced  in  a  stage,  we  have  to  know  the 
precise  amplification  at  the  positive  and  nega- 
tive peaks  of  the  input  signal — and  this  in 
turn  requires  the  exact  techniques  of  either 
Pullen's  procedure  or  the  conventional  mathe- 
matical approach. 

However,  for  our  purposes  we  can  do  quite 
well  by  comparing  the  average  gain  on  positive 
ha  If -cycles  with  the  average  for  negative  half- 
cycles;  that's  what  we  did  earlier.  If  these 
gains  are  the  same,  distortion  will  be  neg- 
ligible. If  they  differ  (positive  peak  gain  will 
be  higher) ,  distortion  will  appear. 

To  determine  how  much  distortion  to  expect, 
subtract  the  lower  gain  from  the  higher  one 
and  record  the  difference*  Then  add  the  two 
gains  together,  and  divide  the  difference  you 
just  noted  down  by  their  sum.  Multiply  the 
quotient  thus  obtained  by  25,  and  the  result 
will  be  the  approximate  amount  of  2nd-har- 
monic  distortion,  in  percent,  which  will  be 
produced. 


Naturally,  harmonic  distortion  includes  more 
than  just  2nd  harmonic.  However,  2nd-har- 
monic  distortion  appears  first  and  becomes 
objectionable  long  before  the  other  components 
are  large  enough  to  calculate  by  this  process, 
so  if  it's  a  reasonably  small  amount,  the  other 
components  can  be  ignored. 

So  far,  we've  talked  only  about  audio  ampli- 
fiers. The  same  principles  apply  to  RF  and  IF 
amplifiers  in  receivers,  except  that  two  load 
lines  must  usually  he  plotted  for  these. 

The  reason  for  two  load  lines  instead  of  one 
is  that  the  stages  of  such  amplifiers  are  usu- 
ally coupled  by  transformers  or  chokes,  instead 
of  by  resistors;  this  means  that  the  DC  supply 
to  the  plate  sees  little  resistance,  while  the  AC 
component  of  the  plate  current  (which  is  the 
desired  output  signal)  sees  quite  a  large  "re- 
sistance" which  forces  it  to  go  to  the  next 
stage. 

To  plot  these  dual  load  lines,  draw  a  ver- 
tical line  at  the  supply  voltage  for  the  DC  load 
line;  this  shows  that  the  tube's  current  is  con- 
trolled only  by  the  grid  voltage.  For  the  AC 
load  line,  a  bit  of  figuring  is  necessary. 

First,  calculate  the  amount  of  current  in- 
crease which  would  be  produced  by  a  IGO-voIt 
increase  of  voltage  through  the  "resistance" 
(AC  value)  of  the  coil  concerned.  If  the  re- 
sistance is,  say;  100,000  ohms,  the  current 
change  would  be  100  volts  divided  by  100,000 
ohms  or  1  ma. 

Now,  put  your  pencil  at  the  point  where  the 
DC  load  line  crosses  the  selected  grid-bias 
value.  This  is  the  operating  point.  Measure 
off  100  volts  t&ward  zero  (an  increase  in  volt- 
age across  the  load  resistance  is  a  decrease  in 
voltage  to  the  tube)  from  this  point,  and  then 
measure  up  1  milliampere  (the  calculated 
value)  from  the  current  at  the  operating  point. 
Draw  a  line  from  this  point  you  just  located, 
through  the  operating  point,  and  extending  to 
zero  plate  voltage  and  to  twice  the  DC  supply 
voltage.  This  line  is  the  AC  load  line;  gain 
can  then  be  found  from  it  by  employing  the 
following  variation  of  the  procedure  already 
described : 

As  in  the  single-load-line  procedure,  assume 
an  input  signal  of  the  largest  value  you  intend 
to  handle.  Follow  the  grid-bias  curve  corre- 
sponding to  the  resting  bias  plus  the  positive- 
peak  value  of  input  signal  until  it  intersects 
the  AC  load  line.  Drop  down  to  the  plate 
voltage  scale  to  determine  plate  voltage  at 
this  point. 

Now,  follow  the  grid-bias  curve  correspond- 
ing to  the  resting  bias  plus  the  negative-peak 
value  of  input  signal  until  this  curve  also 
intersects  the  AC  load  line,  This  intersection 
point  will  be  to  the  right  of  the  DC  load  line; 
drop  down  to  the  plate  voltage  scale  to  deter- 
mine the  plate  voltage  for  this  point. 

Don't  let  the  fact  that  the  negative-peak- 
signal  plate  voltage  value  is  larger  than  the 
voltage  supplied  to  the  stage  scare  you;  this 
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LEO  SAYS 


NO  MONEY  DOWN ! 


ON  THESE 


ANTENNA  SYSTEMS 


Leo   I.   Meyerson 
WOCFQ 


WITH  WRL'S 

NEW 

REVOLVING 

Charg-A-Plan 


hy-TOWER 


REVOLUTIONARY 

Model  18HT 

Rapidly  becoming  the 
world's  most  permanent 
all-band  antenna  sys- 
tem, the  hy-Tower  uses 
no  traps  and  is  de- 
signed for  operating  on 
the  10  thru  80M  bands. 
It  also  works  welt  on 
6M  and  can  be  used  for 
160M  with  base  loading 
coiL  Top  mast  extends 
tower  to  50'  overall. 
Completely  self-support- 
ing with  concrete  base 
cycolac  base  insulators. 
Wt.t    100   lbs. 


NEWEST  DOUBLETS 


HY-GAIN  TRAP  DOUBLET  TAKES  UP  TO  500  WATTS  AM;   I    KW  PEP 

New  hiflh  )«va>  of  radiation  efficiency  .1  *nade  pamblr  for  the  ftrit  time  by  uimg  a 
marched  »«t  of  ihm  line  trap*  'qr  each  band  Thi»  h(Juiiv«  fealu^e  produces,  true  half* 
wove  resonance  at  every  deugn  frequency,  Aniennoi  can  be  adjutled  for  phone  or  CW 
Will  equal  or  lutpflis  the  ptrfarmgnqo  of  onjr  other  doublet  iy*te*n.  SWJt  2  I  or  \r\\  at 
resonance  on  ewery  band.  Fed  with  5?  ohm  too*  Lnof  lupphed;.  Guaranteed  Jo  turvive 
wmds  up  re   100  mph     An  ideal  *yt*em  far  any  ham  wiih  multi  bond  Capability 


Trap  Doublet  for   I0-J5-2QM,  Model   3BDT  „ 


tfflHf-l»l 


ST750 


HY  FAN   DOUBLETS  TAKE  UNLIMITED   POWER  ON  40  AND  80  METERS 

Complete  onrenna   system,  vrigfe   52  ohm  coax  fed,  and   constructed  of  copper   clod   steel 
stranded   wire,,   cycolac   insulator*  and  coax  center   insulator   assembly.     Fan   configuration 
increase!    bandwidth    and    it    virtually    impervious    to    oil    weather    conditions.     Takes    un- 
limited pow*r     SWR  test  than   1.5:1.    Models  4BOT  and   560T  lobe   1    KW  PEP.,  500  waifs 
AM 


Fan   Doublet   for    15  JO-BOM.   Model    2BDP   . 

Trap   Fan   Doublet   far    10-1 5-20-4QM,   Model   480T 

Trap  Fon   Doublet  for    1Q-15-70-4QM.  Moo:*!   5BDT   ... 


,  ..$1*95 

$24  50 

$34.95 


Hy-Tower  Anchor  Base. 
Steel  beam  "Y"  base 
with  earth  anchors.  May 
be  easily  installed  and 
removed-  No  concrete 
required.     80   lbs. 


"  Reliability  af  the  My-Gam  Shm  Line  Trapt  has  been 
proven  by  the  mart  thon  100,000  in  doily  use  through- 
out the  world  operating  under  every  conceivable 
condition  and  climate.  This  enviable  record  is  mode 
poisibte  by  the  unique  triple  molding  process  which 
completely  embeds  the  trap  Circuit  in  tough,  ageless 
polypropylene.  In  addition  to  this  high  degree  of 
vweoiherabiliiy,  ihe  Slim  Trap*  ore  practically  inde- 
structobJe  mechanically  and  will  survive  even  greater 
strain  lhan  will  the  copper  clod  ifcel  doublet  wire. 
Fully  guaranteed  lor  one  yeor, 


Slim    Line    Trap    Doublet 
Center  Doublet  Irvsuloior  Coo*   Feed,  Model  CI 
£nd  Doublel   Insufator,   Unbreakable.  Model   El 


Model   El   Insulator 


■  iki.ij.iau  .    . 


S3  95 

Jl  00 


$26.50 


COMPLETE  HY-GAIN  ANTENNA  LINE 


WRL  stocks  the  complete  line  of  Hy-Gain  antennas, 
including  the  great  new  20  and  40M  Duobanders, 
the  6  and  2M  VHF  Duobander,  the  Thunderbirds  and 
the  Verticals,  as  well  as  the  Hy-Gain  Citizens  Band 
Line.  Write  for  brochures  on  the  complete  Amateur 
and   Citizens   Band    lines. 


THE  NATION'S  TOP  TRADES  OFFERED; 
WARRANTY  SERVICE  DEPOT  FOR  LEADING  MANUFACTURERS 


LATEST   RECONDITIONED   EQUIPMENT 

WRL  is  the  nation's  best  source  for  reconditioned 
equipment.  Each  item  is  carefully  aligned  and 
tested  just  prior  U>  shipment  ,  .  .  carries  a  90-day 
warranty,  2-week  trial,  and  a  90-day  full  credit 
trad*-  hack  plan,  Write  for  our  latest  listing  up 
to  1,000  pieces. 

N*>  Ihiwn  Payments  or  "contracts"  once  you  open 
the  new  WRL  Chans-A-Flan.  Carrying  charges 
only  on  the  balance  remaining  each  month.  Easy 
Add-Ons.      Write     for    Charg-A-Plan     information. 


SEND  FOR  DESCRIPTIVE   RROCHLRE 
ON   COMPLETE   LINE  OF  COMET  KITS! 


■jqj 


WORLD    RADIO   LABORATORIES,    Inc. 


3415  W.  B'dway 


Council  Bluffs,  la. 

73-4 


LEO;    I    want    the    □    Hy-Tower    D    Doublet 

Model .     I   prefer  to  use  the  Charg- 

A-PJan   with   no   money  down.     Rush    informa- 
tion Q- 

Name                                                         Call  ■■ 
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is  natural,  since  the  coil  in  the  plate  circuit 
stores  up  energy  while  current  flows,  so  that 
a  signal  which  reduces  current  flow  releases 
the  stored  energy.  This  stored  energy  then  ap- 
pears at  the  plate  of  the  tube  as  excess  voltage, 
above  the  pi  ate- sup  ply  value. 

Once  you  have  found  the  positive-peak  and 
negative-peak  plate  voltage  values,  you  can 
calculate  the  gain  by  dividing  the  swing  by 
the  peak-to-peak  value  of  the  input  signal,  just 
as  for  the  resistive  amplifer  discussed  before. 

Not  yet  mentioned  has  been  the  problem  of 
designing  Class  C  amplifiers  for  transmitters; 
they   are   put   together   in    a   completely   dif- 


ferent manner.  However,  space  has  run  out 
for  this  month,  so  well  have  to  postpone  that 
until  a  later  technical  article.  Until  then,  keep 
in  mind  the  three  simple  resistors — they're  the 
heart  of  every  circuit-design  problem! 
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Transistorized 

Modulator 


Burt    fellin    K2STV 


Being  like  many  other  hams,  I  have  often 
sought  an  efficient,  compact,  universal  modu- 
lator. Although  only  75%  modulation  is  ob- 
tainable through  the  use  of  this  circuit,  it  is 
efficient  in  that  it  requires  a  minute  amount 
of  power,  Battery  current  is  in  the  order  of 
mieroamps,  therefore  allowing  the  battery  to 
last  its  entire  shelf  life. 

The  modulator  shown  in  Fig,  1  is  capable 
of  cathode  modulating  any  transmitter  up  to 
the  full  power  input  of  one  kilowatt.  In  many 
instances  the  transmitter  will  not  have  to  be 
modified.  If  the  transmitter  uses  cathode  key- 
ing, all  you  do  is  simply  plug  the  modulator 
in,  instead  of  the  key. 

The  circuit  uses  four  NPN  transitors  com- 
pound connected.  Compound  connected  tran- 
sistors have  the  following  characteristics:  a 
high  input  impedance,  and  an  extremely  high 
current  gain.  This  is  perfect  for  cathode  mod- 
ulation, as  a  crystal  mike  can  be  used,  and 
the  circuit  will  control  the  cathode  current  of 
the  power  amplifier  in  the  transmitter.  The 
circuit  has  one  other  advantage,  and  that  is 
that  it  will  act  as  a  clamp  tube.  Should  the 
final  lose  drive,  the  modulator  will  limit  the 
amount  of  cathode  current,  which  is  deter- 
mined by  the  setting  of  Ru 

Any  NPN  transistors  can  be  used  for  Qi, 
Qs,  and  Qs  providing  their  beta  is  30  ir  greater, 
Qi  must  be  chosen  by  the  amount  of  cathode 
current  that  will  be  flowing  through  it. 


RI.2M 


INPUT 


O+G    VOLTS 

^    OUTPUT  TO 

CATHODE 
OF     PA 

Q 


r 


To  use  the  circuit,  tune  your  transmitter  as 
is  normally  done  for  CW  operation,  insert  the 
modulator,  and  adjust  Rt  until  you  get  the 
maximum    change    in    cathode    current    with 

speech  input. 

.  .  .  K2STV 

TAPE  TIP 

An  ever  increasing  number  of  "do-it-your- 
self" decorative  and  finish  materials  are  reach- 
ing the  market.  One  item  that  should  be  attrac- 
tive to  the  amateur  constructor  is  an  adhesive 
backed,  metal  tape  that  is  available  in  several 
patterns. 

This  tape  and  one  application  are  shown  in 
the  photograph.  While  the  tape  may  be  used 
for  strictly  decorative  purposes,  it  is  convenient 
for  covering  equipment  finish  imperfections 
and  unused  holes.  Application  is  a  snap,  Simply 
cut  the  strip  to  size  with  a  pair  of  shears,  peel 
off  the  adhesive  protector  paper  and  apply  to 
any  clean,  dry  surface. 

The  particular  product  shown  in  the  photo- 
graph is  a  metalized,  Mylar  tape,  sold  under 
the  Trimbrite  label.  The  manufacturer  is 
Marglo,  Inc.,  New  Britain,  Conn,  and  the  tape 
is  available  in  most  hardware  stores, 

.  .  .  W4WKM 

Phatagraph  by:  Morgan  S.   Gassman,  Jrm 
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They  said  a  Two  AND  Six  Meter 
Transceiver  couldn't 


e  maae 


M 


o 


It  sure  wasn't  easy 
We  Worked 
We  Slaved 
We  Starved 
We  Sweated 
We  Starved 
We  Built 
We  Rebuilt 
We  Cajolled 
We  Starved 
We  Tested 
We  Detested 
We  Starved 
We  DID  IT! 


We  Had- 
Birdies 

Parasites 

Low  Drive 

Hi  Drive 

Parasitic  Birdies 
Low  Modulation 

No  Modulation 

Headaches 

Dyspepsia 

Fights  with  the  XYL 

Low  Bank  Balance 

No  Bank  Balance 

And  VFO  Drift 


Somehow/  some   way   we   solved   all 
these,  except  the  VFO  drift,  but  read 


OF     •    *    ■ 


$    t 


itpi    HHtl    ■■    in 
IHUWK  rtidii 


"""   »w  » 
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And  In  Spite  of  IT  ALL; 

Receiver:  (triple  conversion  superheterodyne) 

Frequency  Range:  49.750  to  54.250  MC  and   143.750  — 

148*250  MC,  (Includes  C.  A.  P.  Frequency.) 
Calibration:  I0QKC  graduations  every  4°. 
Tuning  Ratio:  6:1. 
Sensitivity:  Better  than  .2  uv  on  6  meters  and  better  than 

.8  uv  on  2  meters  for  6  db  s  +  n  @  30%  @   '000  CPS 

modulation. 
Selectivity:  -^6  db  bandwidth  8  KC  ±  2  KC. 

—60  db  bandwidth  25  KC  ±  5  KC, 
AGC:  Audio  output  varies  less  than  3  db  from   I  uv  to  .1 

volt. 

Delayed  AGC:  Knee  of  AGC  occurs  between  3  and  10  uv. 

Squelch  (adjustable):  At  threshold  receiver  will  awaken  for 
carriers  of  ,08  uv  or  greater  on  6M  and  will  awaken  for 
carriers  of  .1  uv  or  greater  on  2M,  At  stop  receiver  will 
awaken  for  carriers  of  10  uv  or  greater.  (Stop  limit  ad- 
justable from  3  to  30  uv). 

Noise  Litniter:  Floating  series  gate  type  operates  on  all 
noise  peaks.  Audio  unaffected  by  modulation  levels  less 
than  85%. 

Audio  Output:  At  least  2-0  watts  into  2l/2i,  PM  internal 
speaker  or  at  least  3,0  watts  into  external  4  ohm  speaker. 
Provisions  for  5W  into  external  speaker. 

Distortion;  Less  than  15%  from  250  to  3000  cps  at  I  watt 
output. 

Hum  and  Noise:  Better  than  40  db  down  from  I  watt  output. 

Freq,  Response:  Within  +  I  db  to  —  5  db  from  250  to 
3000  cps  (reference  0  db  at  1000  cps  at  30%  af  100  uv). 

1st  Image:  Better  than  85  db  down  on  2M.  Better  than  40 
db  down  on  6M. 

2nd  Image:  Better  than  60  db  down, 

3rd  Image:  Better  than  85  db  down. 

Spurious  Responses:  Better  than  50  db  down  everywhere 
except  within  ±  20  KC  of  desired  signa 

Internal   Generated    Spurious   Signals 


1 8w  6M  I  7w 


145,17  approx,  90  uv  (59)  I47.8C 

Cross  Mod  and  Desensitization:  Better  t 

±  2QKC. 
IF  Frequencies:  52-00  MC  [±  2  MC) 

5.405  MC      455  KC 

Compliance:    Meets    FCC    Rules    Part 

Radiation  Device, 
Stability:  Less  than  ±    I5KC    During  4 

Less  than  ±  2KC/HR  thereafter. 
Transmitter    (separate    osc,    multiplier 

through  final  amplifier' 
Plate  power  input  to  flna 
RF  Power  Output:  At  least  9.0  watts  ou 

At  least  4.0  watts  ol 
Mod.  Cap-:  85  to  100%  at  average  spe« 

modulation. 

Hum  and  noise  on  carrier:  at  least  40  c 

modulation  level. 
Harmonic   Suppression:   All   harmonics 
sions  better  than  50  db  down,   Excei 
quirements. 
Microphone  (all  press-to-talk):  unit  norr 
grey  plastic  high  impedance  detacha 
hone  with  5'   retractable  coil  cord, 
ardware. 

Frequency  Control:  VFO  or  crystal 
Crystal  Stability:  ±  .005%  —30°  C,  t< 
Crystal  Circuit  Stability:  :*    .006%  —  ; 
VFO  Stability:  Less  than  ±  25KC  on 

40  minute  warm  up.  Less  than  ±  61 
Humidity:  Will  perform  after  being  sub 

95%  relative  humidity  for  8  hours. 
Vibration:  Will  withstand    I0G  shake  frc 

for  30  minutes  in  three  planes. 
Shock:  Will  withstand  I5G  shock  in  thre 
Supply  Voltage  Variation:  —  20  to  +   I 

voltage. 


t 
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SCHEMATIC^  POLYGOMM  MODEL  PC-62  MlTlfK  t  tr^PO 


Ul  CETTf  ivf+j£ 
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>rox,  80  uv  (S8) 

50  db  down  at 


re:  Incidental 
inute  warm  up, 
i)    and    straight 


■  on  6M 

t  on  2M 

g  level  via  plate 

(own  from  30% 

spurious  emis- 
latest  FCC  re- 

y  supplied  with 
ceramic  micro- 
ludes  mounting 


-  70°C. 

C.  to  +  60°C. 

er  band  during 
^HR  thereafter, 
ted  to  90  °C,  at 

60  to  1 800  cps, 

lanes. 

o  of  rated  input 


AC  Power  Consumption:  90  watts  receive,  140  trans. 

DC  Current:  10  Amps  rec.  16  Amps  trans,  0i    12,6  volts. 

Size:  II"  wide  x  10"  deep  *  5"  high. 

Weight:  15  lbs.  total  system  weight. 

Color:  Marine  grey,  maroon  knobs,  white  lettering, 

brushed  aluminum  grill. 
Shipping  Weight:  23  lbs. 


The  PC  62B  is  a  COMPLETE  2  band 
mobile/base  station  ready  to  oper- 
ate. Well  almost,  need  an  Anten- 
na?   Turn ^ 


G-— 


•   ?  /? 


jrt^fiir-i  "*** 


fc.««— ^*~ 


X 
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INCLUDES,  replaceable  microphone  with  hang-up  clip,  universal  mounting 
bracket  for  mobile  operation,  AC  ond  DC  cords,  separate  antenna  con- 
nectors  (SO  23? i    and   oil   mounting   hardware. 


HOW  ABOUT  QUALITY  CONTROL? 


Frequently  Hams  have  the  impression  that 
electronic  equipment  is  simply  built  and  then 
shipped.  Nothing  could  be  further  from  the 
truth.  Inspection,  alignment,  operation,  testing 
and  quality  control  assurance  consume  most 
of  the  time  required  to  produce  a  unit. 

Polytronics  is  very  proud  of  the  fact  that 
all  its  technicians  are  very  active  Hams  well 
acquainted  with  the  performance  desired  and 
required  by  VHP  enthusiasts-  The  PC-62  was 
designed  by  WA2GOG  and  W2SXB,  The 
President  of  Polytronics  is  K2JXB.  All  power 
supplies  are  checked  out  by  Hal,  K2SGX,  the 
Tx  section  specialist  is  Steve  Faneher, 
WA2ZNE.  Shade  M.  Lee,  WA20JB  aligns  the 


receivers,  while  Pearl  (Tiger)  Maguire, 
WA2QNY,  tracks  the  VFO.  After  all  this,  Joe, 
K2QLW,  (Quality  Control)  gets  a  chance  to 
reject  any  unit  not  up  to  his  high  standards. 

In  the  event  of  trouble,  thereafter,  our  serv- 
ice manager,  Frank  Siggins,  WA2TDD,  can 
expertly  diagnose  and  correct  any  problems, 

Every  PC-62  is  supplied  with  an  Individual 
Test  Data  Sheet,  which  contains  an  actual 
record  of  the  performance  of  the  unit  during 
test  and  is  attested  to  by  the  signatures  of 
each  of  the  above. 

Personalized  performance?  You  bet.  Drop 
in  and  meet  the  gang. 


NOW  -  ABOUT  THAT  VFO  .  .  . 

.  .The  VFO  used  m  the  PC62B  is  not  a 
substitute  for  a  crystal  nor  can  it  be 
compared  to  a  single  tube  external  VFO. 
Our  specs  call  for  a  drift  of  no  greater 
than  ±  25  KC  on  either  band  during  a 
warm  up  period  of  40  minutes,  thereafter 
the  VFO  will  remain  within  the  pass  band 
of  any  good  6KC  wide  receiver. 

Our  VFO  is  intended  as  an  aid  in  obtain- 
ing contacts  during  skip,  fiefd  days,  or 
break-breaking;  it  is  not  a  secondary  fre- 
quency standard,  but  it  is  a  darn  good 
VHF  HAM  TYPE  VFO. 


r 


Our  Antennas  are  UNCON- 
DITIONALLY GUARANTEED 
NOT  TO  DRIFT!  See,  we  can 
make  something  stable. 

Antennas  :PCA-25I:  Whip  only.  2  &  6 
meter  dual  band  antenna.  Standing  wave 
ratio  of  I.I  to  I  at  resonance  and  no 
greater  than  1 .5  to  I  at  any  point  in  the 
band.  $13.95. 

PCA-249:  Same  as  above  with  cowl 
mounting.  Complete  with  15  ft.  RG-58/u 
cable  and  PL/259  connectors  at  both 
ends.  $21.95. 

PCA-250:  Same  as  above  with  standard 
stud,  ball  mount,  cable  and  connectors. 
$23.95. 


The  PC62  CD  (also 
$379.50)  has  been  ap- 
proved as  meeting  speci- 
fication CD  1-100  in  con- 
nection with  any  bids  to 
State  and  Local  subdivi- 
sion requiring  its  use  for 
Civil  Defense. 

OCD  Item  No's,T-34  R-04, 
T-36/R-06,  M-48,  &  M-50 


OK  YOU  GUYS: 

I    DON'T  CARE   IF  YOUR   VFO   DOES  TAKE  A   HALF 
TO  WARM  UP.  I  WANT  A  PC  62 B  !  1 

□  WHERE  CAN  I  BUY  ONE  REAL  QUICK  ?  7 
a   PSE  SEND  COPY  OF  CD  AUTHORIZATION. 
iJ  PSE  SEND  ADDITIONAL  BLURBS. 
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ACC  for  the 
Swan  Transceiver 


Lawrence    Frazier   K6SHC 

THE  Swan  100  series  transceivers  have 
caught  the  eye  of  many  hams,  both  for 
mobile  and  fixed  use.  These  transceivers  are 
sensitive  and  have  a  good  punching  signal  on 
the  air* 

In  talking  with  many  of  the  fellows  who 
have  these  transceivers,  the  one  slight  improve- 
ment desired  was  an  AGC  system.  When  in  a 
round-table  with  several  stations,  some  are 
bound  to  be  much  louder  than  others.  This 
requires  one  hand  on  the  gain  control,  or  a 
good  set  of  nerves. 

The  AGC  board  will  be  very  easy  to  con- 
struct and  can  be  built  from  parts  in  the  aver- 
age junk  box.  The  audio  choke  CHl  can  be 
made  from  the  high  impedance  (plate)  winding 
of  a  small  audio  output  transformer.  The  diode 
should  have  a  peak  inverse  rating  of  at  least 
300  volts.  The  current  rating  need  be  only  a 
few  milliamps,  as  the  current  is  very  low.  Good 
back  resistance  is  very  important  to  keep  the 
positive   level    set    voltage   from    loading   the 

circuit. 

In  working  with  the  mounting  problem,  it 
was  decided  to  mount  the  AGC  parts  all  on  one 
board  and  then  mount  the  board  on  the  side  of 
the  metal  cover  which  covers  the  5,5  mc  crystal 
filter.  Care  should  be  taken  in  placing  the 
screw  holes  so  that  the  screws  will  not  touch 
the  crystals  or  the  coil  in  the  center.  The  wires 
which  go  below  the  chassis  can  be  put  through 
the  rubber  grommet  through  which  the  wires 
to  the  relay  already  go-  Small  wire  should 
be  used  so  that  they  will  all  fit  through  the 
grommet  easily. 

Connection  of  the  AGC  to  the  transceiver 
should  be  done  as  follows:  With  the  AGC 
wired,  tested,  and  mounted,  there  should  be 
five  wires  (including  the  ground  wire)  which 
should  go  through  the  grommet  to  the  under- 
side of  the  chassis.  Connect  the  wire  from 
terminal  (1)  to  the  plate  of  the  audio  output 
tube  (6AQ5  pin  5),  Connect  the  wire  from 
terminal  (2)  to  the  plus  150  volts  on  the  OA2 
pin  (1,  5).  Locate  the  1  meg  resistor  connected 
to  pin  (1)  of  the  1st  RF  amplifier  (6BA6K 
Remove  the  end  of  this  resistor  which  goes  to 
the  terminal  lug  with  the  rf  choke  also  con- 
nected to  it.  Connect  the  wire  from  terminal 
(4)  to  the  loose  end  of  the  resistor  just  re- 
moved. Insulated  sleeving  should  be  used  to 
protect  against  shorts.  Connect  the  wire  from 
terminal  (5)  to  the  terminal  lug  from  which 
the  1  meg  resistor  was  removed.  The  last  wire, 
from  terminal  (3)  should  be  connected  to  a 
convenient  ground  terminal  on  one  of  the  tube 
sockets. 


The  only  control  is  the  level  set  potentiom- 
eter Rl  which  is  used  to  set  the  relative  level 
of  the  clamping  action.  After  this  level  set 
has  been  adjusted  for  the  particular  rig,  it 
will  not  require  any  further  adjustment. 
Therefore,  it  can  be  placed  inside  the  rig  out 
of  sight.  After  the  AGC  has  been  installed  and 
checked  out,  it  may  be  desirable  to  change  the 
recovery  delay  time  slightly.  In  order  to  make 
the  receiver  recover  faster  after  a  loud  signal 
goes  off,  the  value  of  R4  should  be  decreased, 
but  by  no  more  than  40K,  To  make  the  re- 
ceiver recover  slower,  thereby  making  quieter 
operation,  the  value  of  R4  should  be  increased. 
The  value  of  100K.  seems  to  hit  a  happy 
medium. 

This  AGC  is  in  use  in  several  units  and  func- 
tions quite  well.  There  is  little  or  no  attenua- 
tion of  the  weak  signals,  and  the  loud  signals 
are  clamped  to  a  comfortable  level*  The  gain 
control  on  the  front  panel  still  functions  to 
control  the  gain  and  relative  audio  output 
level,  Some  checks  were  made,  using  a  sharp 
cut-off  tube  (6AK5)  in  the  input  stage,  and 
it  seemed  to  produce  a  more  pronounced  clamp- 
ing action. 

This  circuit  has  been  tried  in  other  re- 
ceivers with  very  good  results.  The  best  clamp- 
ing action  seems  to  be  with  a  high  gain,  sharp 
cut-off  tube  in  the  front  end. 

With  this  AGC  in  your  Swan,  there  will  be 
no  more  need  to  keep  one  hand  on  the  volume 
control  when  in  a  round-table,  or  while  signals 
fade  in  and  out  while  driving  down  the  road. 

,  ,  .  K6SHC 


Note:  The  audio  output  tube  may  bo  a  6V6» 
in  which  case  the  proper  pin  changes  should  be 
made.  Also  in  later  models,  the  type  relay 
has  been  changed  so  that  there  Is  no  grommet 
by  the  relay.  In  this  case,  the  wires  to  the 
under  side  will  have  to  go  through  one  of  the 
other  gromrnets. 
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160  Meter 


Mickey  Mouse 


C.  L  Martm   K9PAL 
Instrument   &    Electronic  Tech, 
General    Electric  Company 
Bloomington,    Illinois 


WITH  the  increased  amount  of  activity  on 
the  amateur  bands  these  days,  it  becomes 
even  more  difficult  to  find  the  frequency  space 
to  carry  on  the  famous  "rag  chew"  session 
with  the  local  brothers  of  the  profession  with- 
out "tromping"  on  some  poor  soul  in  the  next 
state  who  is  trying  to  stretch  some  range  out 
of  the  "Half  Quart"  rig,  or  move  that  piece 
of  traffic  thru  the  QRM.  Faced  with  these 
problems,  it  becomes  even  more  sensible  to 
make  use  of  that  25  kilocycle  hunk  of  fre- 
quency in  the  160  meter  band  for  the  "local" 
activity.  Range  of  25  miles  or  so  is  consistent 
on  these  frequencies  with  occasional  real  DX 
reported  on  quite  low  power.  So,  to  this  I  add 
the  question  "Why  not  a  rig  that  is  portable 
enough  to  carry  to  the  over  night  fishing  hole 
or  on  the  vacation"?  The  rig  described  here, 
t'ombined  with  a  "tuned  over"  AC/DC  set  or, 
small  portable  provides  this  portability  as  well 
as  reasonable  power  on  a  vertical  or  half  of  the 
old  75  meter  dipole. 

Circuit  and  construction  is  along  conven- 
tional lines  with  the  exception  of  the  power 
supply,  which  is  less  common*  Here  the  circuit 
makes  use  of  a  pair  of  the  modern  silicon 
rectifiers  in  a  half  wave  doubler  circuit  run- 


ning straight  out  of  the  115  volt  line.  Two 
things  are  accomplished  by  this.  First  the 
familiar  power  transformer  is  absent  (a  size- 
able cost  reduction)  and  second,  the  ac  ground 
system  is  used  to  advantage  with  the  portable 
whip.  To  do  this  without  making  the  cabinet 
"hot,"  a  built  in  line  polarity  indicator  is  used. 
With  the  power  switch  OFF  and  the  chassis 
connected  to  the  line  "hot"  side,  the  neon  will 
provide  enough  glow  thru  leakage  to  be  seen, 
even  if  no  ground  is  present  on  the  cabinet.  If 
the  neon  glows,  the  line  plug  need  only  be 
turned  xk  turn  to  correctly  polarize.  A  2  amp 
fuse  in  the  ground  side  provides  protection  in 
case  of  a  mistake  in  polarity  when  the  rig  is 
attached  to  an  earth  ground.  Such  a  system 
is  not  dangerous  when  handled  properly.  It  is 
strongly  advised  that  an  earth  ground  be  at- 
tached to  the  cabinet  whenever  possible,  how- 
ever. 

Parts  placement  is  not  critical  and  no  shield- 
ing between  components  should  be  necessary. 
It  is  suggested  that  the  modulator  be  placed 
as  far  as  possible  on  the  chassis  from  the  rf 
section-  The  familiar  6L6  was  selected  for  the 
final  stage  because  it  operates  efficiently  at  the 
relatively  low  plate  voltage  and  is  usually 
readily  available  from  the  junk  box.  Grid  drive 
should  be  adequate  when  the  OSC  tuning  coil 
is  peaked.  If  more  drive  is  required,  this  can 
be  accomplished  by  decreasing  the  20 K  drop- 
ping resistor  in  the  oscillator  plate.  Grid  drive 
should  be  near  3  ma. 

Although  the  final  is  capable  of  more  than 
the  18  watts  indicated,  the  modulator  is  good 
for  only  about  9  watts.  If  1009'  modulation  is 
to  be  realized  the  final  must  be  held  down  to 
this  value. 
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RESINITE  ADJUSTABLE 

R.  F.  COILS 
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Cabinet  construction  is  three  piece  with  the 
1%"  chassis  fixed  to  the  front  plate  by  the 
switches  and  indicating1  lamps.  The  cabinet  is 
wrap  around  constructed  with  a  partial  back 
panel  installed.  Two  % "  chassis  punch  holes 
are  made  in  the  cabinet,  one  to  allow  mounting 
of  the  whip  and  the  other  to  allow  the  banana 
jack  antenna  terminal  clearance.  This  jack  is 
sub-mounted  on  a  piece  of  %"  Plexiglass  for 
insulation.  Cabinet  dimensions  are  6"  H  x 
9"  W  x  10"  deep. 

The  whip  is  a  60"  automotive  replacement 
antenna.  The  base  loading  coil  is  constructed 
of  Textolite  or  similar  dowel,  1W  dia.  8" 
long,  A  2>i"  x  2J4"  square  of  %"  Plexiglass 
forms  the  base-  This  is  mounted  to  the  dowel 


with  a  single  #8-32  screw  which  is  first  placed 
over  a  solder  eyelet.  Connection  for  the  wind- 
ing is  obtained  by  drilling  and  tapping  for  a 
#4-40  of  length  to  jam  the  #8-32  mounting 
bolt.  An  appropriate  size  hole  into  the  top  of 
the  dowel  will  mount  the  whip.  Again  the 
winding  solders  to  a  #4-40  jam  bolt  (see 
sketch).  The  coil  is  close  wound  of  #22  enamel 
over  7"  of  the  diameter  of  the  coil.  Total  turns 
should  be  approximately  260.  Actual  loading 
of  the  coil  can  be  accomplished  by  on  the  air 
tests,  A  simple  way  to  achieve  this  is  to  ex- 
tend the  whip  fully  and  tune  the  final  to 
resonance  with  the  loading  capacitor  fully 
closed-  The  plate  switch  may  be  turned  off  and 
on,  the  final  "dipped"  and  the  extension  whip 
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slid  down  to  the  point  where  maximum  plate 
current  is  drawn  while  in  resonance.  This  is 
the  tuned  point  for  the  antenna.  To  load  it 
will  probably  be  necessary  to  extend  the  an- 


tenna %  inch  or  so  from  the  tuned  point.  It  is 
then  only  necessary  to  remove  a  few  turns 
from  the  whip  and  extend  it  again  to  the  tuned 
point  Remove  enough  turns  to  tune  the  whip 
about  4  inches  from  fully  extended.  This  will 
then  allow  for  variables  in  loading  in  differ- 
ent locations  where  the  antenna  system  is  in- 
fluenced by  metal,  etc. 

Three  of  these  units  have  been  constructed 
by  your  author  and  they  have  proven  to  be 
extremely  versatile  rigs  to  own.  Audio  quality 
is  excellent,  signal  output  is  very  good  (20 
miles  on  the  whip)  and  no  component  has 
failed  on  any  unit  after  having  been  in  service 
for  several   months.  ,  *  ,  K9PAL 


mprove  Weak  Signa 
io-Teletype  Reception 


Hp  HE  circuit  in  Fig.  1  is  somewhat  conven- 
tional, but  with  balanced  detector,  trigger 
and  keyer  tubes.  A  filter  circuit  consisting  of 
an  -02  mfd  condenser,  two  100K  resistors  and 
the  220K  resistor  form  a  long  time  constant 
circuit  in  the  detector  output  which  completely 
wipes  out  noise  spikes  that  could  trigger  the 
keyer  stage  when  signals  are  weak.  Observa- 
tions on  the  scope  indicate  all  traces  of  noise 
spikes  arc  eliminated  by  this  circuit.  It  can  be 
shown  that  removal  of  these  condensers  during 
noisy  reception  will  cause  very  bad  garbling 


Woody  Davey  W7C J  B 
329   East   Kent 

Missoula,    Montana 

of  otherwise  perfect  copy.  Note  coupling  re- 
sistors Rl  and  R2  on  the  grid  of  the  driver 
tube.  Both  resistors  are  identical,  their  value 
being  determined  by  the  voltage  developed  at 
the  plates  of  the  6AL5  detector.  These  are 
nothing  more  than  part  of  a  voltage  divider  to 
drop  the  dc  voltage  on  the  grids  of  the  12AU7 
to  — 8  volts  as  measured  on  a  VTVM,  when  the 
respective  half  of  the  6AL5  is  conducting. 
Transformers  Tl  and  T2  are  approximately 
1:1  but  if  substitutions  are  made  it  will  only  be 
necessary  to  adjust  the  coupling  resistors  Rl 


*  JOO 


U,L2  -  MILLER    6*1  ft,    13-60  MH 
Tl„  T2-    I    I    AUfrG       KFMR 
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For  TOP-MAN-ON- 

THE-FREQUENCY  results... 

Install  a  Telrex  antenna  ..  .dollar  for 
dollar  better  in  every  way!  Antenna 
systems  from  $6.95  to  $12,000.00 


with  a  "MATERIAL"  difference! 

NOW!  A  Broad- Band    'Balun"  for  your 
10,  15  and  20  Meter  Tri-Band 
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and  R2  so  that  — 8  volts  appears  on  the  12AU7 
grids  when  the  limiter  is  saturated  and  with 
the  proper  tone  at  the  converter  input.  The  Kl 
balance  control  in  the  cathode  of  the  12AX7 
amplifier  is  adjusted  to  equalize  the  voltages 
on  the  12AU7  grids  when  the  respective  mark 
or  space  frequencies  are  selected.  Minus  8  volts 
on  the  12AU7  grid  will  cause  an  increase  in 
the  plate  voltage  to  at  least  60  volts  which  will 
fire  the  neon  properly. 

The  6SN7  keyer  tube  could  operate  balanced 
with  one  winding  of  a  type  2 55 A  polar  relay 
in  each  cathode,  but  I  prefer  to  replace  one 
winding  with  a  150  ohm  resistor  and  to  pro- 
vide bias  current  to  the  disconnected  winding. 
In  this  case  the  actual  keying  is  done  on  space 
signals,  but  you  have  a  built-in  "mark."  The 
polar  relay  bias  current  should  be  adjusted  to 
exactly  %  the  current  value  of  the  "signal" 
winding  when  that  portion  of  the  6SN7  is  con- 
ducting. In  this  case  30  ma  in  the  signal  wind- 
ing necessitated  a  bias  current  of  15  ma. 

The  DPDT  switch  on  the  NE-51's  allow  copy 
of  "normal"  or  "reversed"  signals.  Prior  to  the 
development  of  this  circuit  I  had  tried  several 
discriminator  type  detectors  followed  by  vari- 
ous trigger  and  keyer  circuits,  but  with  signals 
down  in  the  noise,  the  above  converter  would 
outcopy  the  disciminator  type  of  converter. 
Comparison  was  direct,  with  the  two  converters 
side  by  side. 

The  TV  width  coils  can  be  replaced  with  88 
mh  toroids  by  tuning  them  to  the  proper  fre- 
quencies. The  toroids  give  somewhat  better 
selectivity,  and  due  to  the  higher  "Q"  there 
is  an  incease  in  the  detector  output  voltage  of 
approximately  8  or  9  times  (who  said  TV  coils 
were  high  Q?),  With  toroids  it  will  be  neces- 
sary to  increase  the  value  of  Rl  and  R2  to  1,5 
megohms* 


As  a  matter  of  interest  selectivity  curves 
were  run  on  both  the  toroids  and  the  TV  width 
coils*  The  width  of  the  selectivity  curve  at  the 
%  voltage  point  (6db  down),  is  as  follows: 

2125  center  freq       2975  center  f  req 
TV  width  coil       570  cps  890  cps 

88mh  Toroid  180  cps  330  cps 

It  can  be  easily  seen  that  toroids  would  be  a 
definite  improvement  when  the  QRM  is  bad. 

Another  real  problem  in  radio-teletype  re- 
ception is  selective  fading.  One  does  not  notice 
this  unless  the  audio  is  either  metered  or  ob- 
served on  a  scope.  This  can  be  quite  severe  at 
times  and  I  have  observed  as  much  as  20  db 
difference  in  the  two  tones,  fist  one  and  then 
tin*  other  being  the  stronger,  I  might  suggest 
the  use  of  separate  audio  limiters  in  each  chan- 
nel to  help  overcome  this.  Tuned  circuits  should 
be  used  ahead  of  the  limiters  to  separate  the 
two  tones,  prior  to  limiting.  .  .  ,  W7GJB 


Positive  Transistor  Protection 

In  most  transistorized  equipment,  if  the  po- 
larity of  the  power  supply  is  connected  back- 
wards, the  result  is  a  mass  of  melted  ger- 
manium, damaged  electrolytics,  and  an  abun- 
dance of  profanity.  With  the  nine  volt  or  pen- 
light  batteries  it  is  quite  easy  to  connect  them 
backwards,  especially  if  you  are  anxious  to 
try  the  equipment  out  or  go  somewhere.  To 
prevent  this,  it  is  only  necessary  to  put  a  small 
diode  in  series  with  the  battery.  If  the  polarity 
is  connected  incorrectly,  no  current  will  flow 
so  no  damage  will  result.  For  small,  low  power 
equipment,  a  general  purpose  diode  will  work. 
Where  the  current  is  higher  than  20  ma,  or 
the  voltage  higher  than  6  volts,  a  small,  low  piv 
silicon  diode  should  be  used  .  ,  .  WA2INM 
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Pre-Amp  Curve 

Sh 


aping 


Charles    E.    Landahl   W5SOT 

121   Barranca  Road 

Los  Alamos,  New  Mexico 


THE  following  microphone  pre-amplifier  is 
presented  as  a  helpful  suggestion,  and,  is 
a  small  commentary  upon  the  simplicity  of 
resistor — capacitor  filtering.  A  glance  at  the 
experimentally  derived  curves  shows  the  nar- 
rowing of  the  audio  pass  band  of  a  common 
type  of  microphone  pre-amp,  when  the  tube 
and  associated  circuit  values  are  changed.  The 
original  circuit  is  found  in  many  amateur  ap- 
plications and  borders  upon  high  fidelity  prac- 
tices* It  is  possible  to  find  transformers  for 
the  following  stages  which  will  sharpen  the 
bandwidth  of  the  modulator  system,  however, 
such  transformers  are  costly  to  make  and  are 
seldom  found  in  moderately  priced  equipment- 
It  was  fun  to  experimentally  determine  an 
optimum  compromise  between  microphone, 
tubes,  coupling  capacitors  and  plate  resistors, 
which  would  help  narrow  the  audio  pass  band 
of  the  pre-amplifier  shown  in  the  schematics. 
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Don't  be  frightened  by  the  low  value  of  input 
grid  resistor,  nor  the  high  values  of  the  plate 
resistors*  Remember?  We  want  to  restrict  the 
audio  range  and  occupy  fewer  of  the  precious 
kilocycles  available  to  us.  The  low  value  of 
input  grid  resistor  helps  to  get  rid  of  the  low 
frequency  response  of  a  high  impedance  crys- 
tal microphone.  The  high  value  of  plate  re- 
sistors tend  to  keep  the  voltage  gain  up  and 
assist  with  the  attenuation  of  frequencies 
either  side  of  750  cycles  per  second.  The  .001 
mfd  coupling  capacitors  contribute  to  low  fre- 
quency roll  off,  while  the  -001  mfd  plus  the 
\\>K  series  resistor  shunting  the  grid  of 
the  second  stage  puts  the  finishing  touch  to  the 
higher  frequency  roll  off.  The  results  obtained 
with  the  completed  change  is  demonstrated  in 
the  curves  and  makes  you  feel  as  though  you 
have  done  something  to  help  your  transmitter 
put  out  a  more  conservative  frequency  spec- 
trum, 

A  detailed  inspection  of  the  curves  show 
"A"  as  the  amplification  characteristic  of  the 
original  circuit.  Curve  4iB"   is  the  character- 


istic developed  by  the  changed  circuit.  In  both 
cases  the  input  voltage  to  the  microphone  jack 
was  held  at  0.045  volts  ac,  rms,  as  measured 
by  a  vacuum  tube  volt  meter-  Output  was 
taken  at  the  junction  of  the  47K  resistor  and 
the  250  mfd  capacitor  shown  to  the  right  of 
the  gain  control  by  means  of  VTVM,  Note 
that  the  band  width  at  the  half  voltage  points 
is  approximately  19,5  kc  for  the  original  cir- 
cuit. It  becomes  approximately  3.8  kc  for  the 
modified  circuit  at  the  same  point.  Further 
comparison  at  the  3  dbv  down  points  show 
1Q  kes  for  the  original  versus  2,3  kc  for  the 
modified.  This  is  a  modest  but  valuable  im- 
provement It  is  especially  valuable  for  those 
of  us  with  low  resonant  voices.  A  high  impe- 
dance crystal  microphone,  rated  at  -54  dbv* 
will  produce  full  undistorted  output  from  a 
Central  Electronics  Model  10-B  exciter,  with 
the  gain  control  adjusted  to  %  open.  Another 
application  might  well  be  found  for  the 
Heathkit  SB-10  since  it  uses  the  12AX7  tube 
in  its  pre-amp  circuit, 

A  few  words  of  caution;  Experiment  has 
shown  that  there  must  be  no  substitution  of 
types  of  tubes  in  the  modified  circuit.  Those 
other  than  the  12AX7  will  produce  insuffi- 
cient gain  and  the  amplification  curve  will  be 
shifted  to  the  right  and  undo  the  apparent 
good.  Also,  remember  that  this  is  a  crystal 
microphone  pre-amp.  Don't  drive  the  circuit 
with  a  carbon  microphone.  Hold  the  input 
voltage  to  0,045  volts  or  less. 

Crisp  intelligible  communications  is  the  best 
recommendation  for  this  circuit.  Why  not  try 
it?  ,  .  .W5SOT 

•Like  the  one  on  page  173  of  Burstein-Applebee  Co, 
Catalog  #621 — stock  #18AS36   « $2.19 1, 
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MILITARY  and 
COMMERCIAL 

users  of  converters  and   pre-amps 


ACHTUNC! 


ASK  about  our  unbelievably  low  noise  designs  from  zero  to  10,000  mc*  We  also 
design  and  build  Nuvistor  and  solid  state  (varactor  type)  frequency  multipliers, 

for   instance: 


The  Model  100  converter  for  fixed  frequency  commercial  and  military  applications  anywhere  from  20  to 
200  mc.  This  unit  uses  the  41 7A  for  the  best  possible  noise  figure,  and  includes  a  regulated  power  supply. 
rack  panel,  V/i"  high*  Also  available  is  the  I00A  for  200-500  mc.  This  uses  the  latest  nuvistor  type  8058  in 
a   two   stage    RF  amplifier. 

We  also   make  Amateur  equipment: 

SIX  METER  NUVISTOR 

Converter  Model  201 

Noise   Figure:   less   than  3.0  db 
I.F.:    14-T8   mc, 
Input-Output;   50  ohms,  ENC 
Power  Required:  6.3v  and  150  vdc 
Tubes:  6CW4  and  6U8 
Shielded  Case:  6"  x  3"  x  VA" 

A   careful Jy  conceived   design 
incorporating  good  quality  at  tow  cost. 

Order  direct  from  Tapetone:    -.-    ^^I.tU 
Matching  power  supply,  Model    154...     $15.40 

Other  TELco  products 

XCM44,    2    meter,    4I7A    converter,    2.8    db.    35    db 

CJ 3  I  n*      .  .  >  .  .  i  •  t  i  ■  •  >  «  '  •  '  rriCc     t  I  Ov( \J\J 

SB50  Heterodyne  SS8  converter,  25  watts  output.  Less 
power  supply, Price  $85.00 


Gain:  25  db 


f 


Model   202,    2    meter   converter,   overload    proof  com- 
panion    to     the     Model     201,     Less     power     supply. 

Price  $45.00 

Model    206,    noise    blanker.    For   use  with    six   and   two 
meter   converters.    Eliminates    pulse    type    noise. 

Price  $65.00 


TAPETONE  ELECTRONIC  LABORATORIES,  INC. 


99  ELM  STREET 


WEST  NEWTON  65 


MASSACHUSETTS 
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Dick  Grid  ley   K6JHJ 
Edison   Powerhouse   #8 
Auberry,  California 

Photography  by  Linda  Gridtey 


The  BC453, 


One  More  Use 


TM  he  slieer  to  be  described  here  came  into 
being  because  of  crowded  band  conditions 
and  an  unyielding  XYL.  The  simple  solution 
of  course,  is  the  purchase  of  a  new  receiver 
— but  this  approach  brought  only  lumps,  and 
I  knew  I  couldn't  talk  75%  of  the  hams  in 
California  to  leave  the  air. 

The  need  was  for  a  sharper  receiver  for 
CW  and  a  good  method  of  detecting  Single 
Sideband.  Both  of  these  requirements  were 
filled,  plus  a  fine  method  of  detecting  AM  was 
gained. 

The  heart  of  the  slieer  is  the  85  kc  filter 
which  is  constructed  from  the  if  transformers 
of  the  BG453.  The  filter  is  not  fiat  on  top,  but 
it  has  a  good  shape  factor.  The  3  kc  points  are 
5  DB  down  and  at  6  kc  the  attenuation  is  35 
DB.  This  is  a  pretty  fair  filter  for  the  price. 
I  had  a  BC453  in  the  junk  box — if  you  don't, 
there  are  ads  in  73  selling  them  for  $9.95  and 
this  is  a  lot  less  than  any  filter  on  the  market. 

The  product  detector  is  the  one  described  by 
ZL1AAX  in  the  August  f59  GQ  magazine. 

The  mixer  is  the  "like-newM  mixer  described 
by  the  staff  in  the  October  issue  of  73.  The 
choice  of  the  6J6  was  made  because  the  origi- 
nal slieer  used  a  6BE6  mixer  and  I  didn't 
want  to  change  the  socket. 
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The  operation  is  simple,  and  if  you  follow 
the  block  diagram  Fig.  1,  it  is  easy  to  see. 
Starting  with  the  incoming  signal  of  455  kc 
into  the  6J6  mixer,  it  is  mixed  with  the  se- 
lected oscillator  frequency  of  either  372  kc 
USB  or  538  kc  LSB,  The  fundamentals  tell 
us  that  in  this  conversion  there  will  be  four 
frequencies — the  incoming  frequency,  the  os- 
cillator frequency,  and  their  sum  and  differ- 
ence. In  this  slieer  we  are  only  concerned  with 
the  difference, 

A  little  math  at  this  time  will  show  that  455 
kc  less  372  kc  is  83  kc,  and  538  kc  less  455  kc 
is  83  kc.  The  differences  are  the  same.  How- 
ever you  will  note  that  we  position  the  oscil- 
lator either  83  kc  above,  or  below  the  carrier 
frequency  of  455  kc.  We  will  now  add  a  2  kc 
modulating  frequency  to  the  carrier.  Going 
once  more  to  fundamentals,  we  know  that  we 
now  have  the  455  kc  carrier  with  a  457  kc 
USB  and  a  453  kc  LSB. 

For  simplicity  of  explanation,  let  us  leave 
the  455  kc  carrier  at  this  point  and  consider 
only  the  sidebands  as  they  enter  and  leave 
the  mixer.  If  the  selector  switch  is  placed  on 
the  USB  position  the  oscillator  will  inject 
into  the  mixer  a  frequency  of  372  kc.  The 
upper  sideband  of  457  kc  will  convert  to  and 
leave  the  mixer  at  85  kc  and  the  lower  side- 
band of  453  kc  will  convert  and  leave  at  81 
kc.  If  the  selector  switch  is  set  on  the  LSB 
position,  the  oscillator  will  inject  into  the 
mixer  a  frequency  of  538  kc,  and  now  the 
upper  sideband  of  457  kc  converts  and  leaves 
the  mixer  at  81  kc  and  the  lower  sideband  of 
453  kc  converts  and  leaves  the  mixer  at  85  kc. 
Simple,  what? 

Looking  now  at  Fig.  2,  the  band  pass  filter, 
you  will  note  that  the  85  kc  point  is  in  the 
middle  of  the  filter  and  the  81  kc  point  is 
placed  down  the  skirt  of  the  filter  to  a  point 
that  gives  a  rejection  of  40  DB,  Thus,  with 
the  selection  of  the  sideband  switch,  we  can 
select  or  reject  the  sideband  we  want. 
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The  selected  sideband  is  then  fed  to  the 
product  detector  and  is  beat  against  the  low 
frequency  demod  oscillator.  The  output  to  the 
audio  stage  is  the  difference  (85  kc  less  83  kc) 
2  kc*  It  will  be  noted,  I  hope,  that  this  expla- 
nation is  for  the  purpose  of  understanding  the 
slicer  operation,  and  in  practice  is  just  the 
reverse  of  the  alignment. 

The  use  of  the  sheetbeam  tube  as  a  product 
detector  has  been  covered  in  many  good  ar- 
ticles and  will  not  be  repeated  here. 


The  audio  section  is  also  skipped  as  any 
pet  circuit  will  work  as  well  as  this  one.  In 
fact,  the  choice  of  tubes  and  components  in 
my  slicer  was  a  matter  of  what  was  in  the 
junk  box  and  not  a  matter  of  choice,  ZL1AAX 
said  in  his  article  that  the  6AR8  is  as  extinct 
as  a  Dodo  bird,  and  it  might  be  well  to  con- 
sider the  6BU8  or  the  7360. 

Construction  is  straightforward.  Extra  care 
should  be  taken  in  the  construction  of  the  os- 
cillators- They  must  be  stable  within  30  cycles. 
This  is  easily  accomplished  by  the  use  of  high 
quality  parts  and  rigid  mounting.  My  unit 
was  constructed  on  the  old  BC453  chassis, 
fitted  with  a  new  face  and  deck  made  of  3/32 
aluminum.  The  only  question  that  might  arise 
is  power,  The  base  station  here  uses  a  common 
power  supply  and  has  power  to  spare.  If  your 
receiver  does  not  have  enough  reserve,  it  might 
be  well  to  consider  a  chassis  big  enough  to 
make  the  unit  self  contained  with  its  own 
power  supply. 

Before  dismantling  the  BC453,  you  should 
have  a  schematic.  If  not,  you  can  mark  the 
BFO  coil  and  the  if  transformers  when  remov- 
ing them.  The  BFO  coil  was  used  as  is,  the  if 
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transformer  covers  were  removed  and  wires 
were  soldered  to  the  inside  lugs  and  brought 
out  the  bottom.  This  way  I  was  able  to  use 
the  base  mounting  ears  to  mount  them  to  the 
new  chassis  with  4/40  machine  screws, 

A  note  of  warning  here,  the  3X.05  capaci- 
tors in  the  BC453  should  be  checked  for  leak- 
age. Remember  these  are  at  least  fifteen  years 
old,  and  I  have  found  that  about  50%  of  them 
are  bad — this  kind  of  trouble  we  don*t  need. 

Tl  is  a  Miller  K-TRAN  12C1  455  if  trans- 
former. T2,  T3,  and  T4  are  the  85  kc  //  trans- 
formers from  the  BC453.  T2  is  the  input,  T4 
is  the  output.  The  gimmick  between  T2  and 
T3  is  three  turns  of  the  two  leads  twisted  to- 
gether and  doped,  T5  is  a  Stancor  A53Cf  1  to 
3  interstage,  plate  to  grid  transformer  con- 
nected in  reverse.  T6  is  a  standard  audio  out- 
put transformer.  The  one  I  used  was  removed 
from  a  Philco  TV  set.  T7  is  the  85  kc  oscillator 
coil  removed  from  the  BC453. 


«* 


FIG.  2 


Now  comes  the  tough  one.  LI  was  made 
from  an  old  262  kc  if  transformer  that  was 
way  down  in  the  junk  pile.  I  believe  it  came 
from  an  old  car  receiver.  I  removed  the  shield 
can  and  kept  the  ceramic  form  and  both  pad- 
ders  in  tact.  The  two  padders  are  CI  and  C2 
which  are  mounted  on  the  chassis  with  one 
winding  of  the  262  kc  if  transformer.  L2  was 
made  from  a  self-supporting  2.5  mh  RFC.  I 
removed  about  20  feet  of  wire  from  the  wind- 
ing of  LL  L2  was  made  by  removing  1  pie 
from  the  RFC.  However,  I  think  the  best  way 
to  approach  these  coils  is  with  a  BC-221  which 
is  covered  in  the  alignment.  I  do  feel  this  is 
the  one  point  of  failing  in  this  unit.  It  would 
be  better  to  pick  up  a  couple  of  slug  tuned 
inductors,  for  you  who  are  lucky  enough  to 
live  near  a  radio  store,  as  these  if  trimmers 
were  never  made  for  vernier  tuning. 

The  first  step  in  putting  the  slicer  into  op- 
eration is  the  pruning  of  Ll  and  L2  to  fre- 
quency. So  let's  take  Ll,  this  will  be  the  372  kc 
oscillator.  Compress  CI  and  C2  about  % 
closed.  Fire  up  the  RC221  and  check  the  fre- 
quency at  pin  #5  of  the  6J6  mixer.  Start  re- 
moving turns  until  you  are  close.  I  removed 
about  20  feet  of  winding  from  this  one  I  used. 
Then  repeat  the  process  on  L2,  which  is  the 
538  kc  oscillator  coil.  From  this  one  I  removed 
one  full  pie  from  the  RFC-  You  should  come 
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close  enough  so  you  can  change  the  frequency 
about  4  kc  each  side  of  the  desired  frequency. 

Set  the  resistor,  marked  R  on  the  schematic 
Fig,  3,  until  you  have  150v  at  pin  #1  of  the 
6J6  mixer. 

If  you  have  a  low  frequency  oscillator,  such 
as  the  Hewlett-Packard  200  and  a  VTVM,  the 
alignment  of  the  filter  is  standard  and  should 
be  peaked  up  at  84.5  kc — then  set  the  slicer's 
low  frequency  oscillator  at  83  kc. 

Another  way  that  works  out  well  is  to  use 
the  low  frequency  oscillator  of  the  slicer  for 
the  alignment  generator.  Make  sure  that  the 


. 


low  frequency  oscillator  is  running  at  its 
highest  frequency.  This  check  is  best  made 
by  removing  the  cover  and  making  sure  the 
condenser  is  fully  opened,  minimum  capacity. 
Remove  the  50  mmfd  condenser  from  pin  #6 
of  the  6AR8  and  use  this  to  insert  the  signal 
into  the  filter.  Peak  the  filter  for  maximum 
output  at  pins  #1  and  #2  of  the  6AR8  and 
then  slide  the  oscillator's  frequency  down  until 
you  have  a  5  DB  loss.  This  will  put  the  filter 
center  at  about  83  kc,  as  the  low  frequency 
oscillator's  highest  frequency  is  about  83  kc. 
This  will  not  effect  anything  except  the  exact 
frequency  of  the  sideband  selector  oscillator. 
I  used  a  Hewlett-Packard  200  oscillator, 
400D  VTVM,  an  Erie  counter,  a  low  frequency 
sweep  generator,  and  a  Tektronix  316  scope  to 
set  this  one  the  first  time.  Then  thinking  you 
fellows  may  not  have  access  to  the  equipment 
that  I  do,  I  detuned  this  one  and  worked  the 
alignment  mentioned  earlier  using  the  slicer's 
low  frequency  oscillator  as  the  alignment  gen- 
erator. It  proved  out  very  close  to  the  original 
figures  and  no  difference  was  noted  in  the 
performance. 
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The  next  step  is  to  make  sure  that  the  in- 
jection level  is  correct  at  both  mixers.  With 
an  rf  probe  on  the  VTVM,  cheek  at  pin  #6 
of  the  6AR8,  it  should  be  between  2  and  3 
volts.  The  coupling  shown  gave  me  2.7  volts. 
Next,  check  pin  #5  of  the  6J6  mixer  for  2 
volts.  The  coupling  shown  gave  me  2.1  volts. 

We  are  now  ready  to  put  the  slicer  into 
operation.  Connect  the  slicer  to  the  output  of 
the  last  if  stage  in  the  receiver  through  a 
15  mmfd  condenser,  Fig.  4.  Tune  in  a  strong 
AM.  signal  and  peak  up  on  the  S.  meter.  Turn 
off  the  AVC  and  turn  the  rf  gain  to  about  % 
open.  Turn  the  audio  up  on  the  slicer  and 
tune  CI  or  C2  (which  ever  one  is  in  service) 
to  zero  beat.  This  will  give  natural  sounding 
audio.  Now  change  the  selector  switch  and 
repeat  for  the  other  trimmer  condenser.  You 
should  be  able  to  switch  from  USB  to  LSB 
with  no  noticeable  change.  Adjust  the  5K  bal- 
ance  pot   in   the   6AR8   circuit   for   minimum 


intermodulation   distortion   and  that  is   it. 

The  only  check  left  is  for  your  own  satisfac- 
tion and  proof  that  the  product  detector  is 
doing  all  that  it  is  supposed  to.  All  the  articles 
tell  you  that  the  only  thing  demodulated  in  a 
product  detector  is  that  which  beats  against 
the  oscillator.  Therefore,  if  you  kill  the  low 
frequency  oscillator,  the  slicer  should  go  dead 
and  if  it  is  working  correctly,  it  will.  The 
measured  carrier  leak  with  the  oscillator  off, 
in  my  slicer,  is  down  45  DB. 

This  unit  will  please  the  most  discriminating 
ham  with  its  performance  not  only  on  SSB, 
detection,  but  on  CW.  and  AM.  phone  as  well. 

I  feel  the  big  bonus  is  the  use  of  it  on  AM, 
If  you  are  copying  a  station  and  another  sta- 
tion conies  in  close  enough  to  cause  heterodyne, 
all  that  is  needed  is  a  flip  of  the  switch  to 
select  the  other  sideband  and  exit  heterodyne. 

The  first  time  I  tried  it  on  CW  I  thought 
the  slicer  was  dead,  but  tuning  across  the 
band  the  signals  seemed  to  jump  out  from  dead 
silence. 

It  is  a  real  nice  addition  to  any  shack,  and 
if  all  the  parts  were  purchased  from  scratch 
I  don't  know  how  the  cost  could  go  over  $20.00. 

All  that  is  left  to  say  now  is — start  digging 
into  the  junk  box  and  heat  the  soldering  iron. 
The  enjoyment  received  from  the  hetereodyne- 
free  operation  of  this  unit  is  well  worth  the 
time  it  takes  to  build  it, 

,  .  ,  KtiJHJ 


SIX  METERS  AT  A  REASONABLE 
COST  FROM  CONTINENTAL  ELECTRONICS 
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Where  Quality  Counts  First" 


THE  CONTINTAL  "SIX" 
TRANSMITTING  CONVERTER 
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$99.95 
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HERE'S  A  RIG  BASED  ON  THE  DESIGN  OF  K4RLX  (See  August  1961  VHF  Magazine). 
36  STATES  CONFIRMED  ON  6  METER  TWO-WAY  SSB. 

FEATURES: 


Low  drive  requirements — Can  be  driven  by  any 
AM  or  SSB  exciter  with  20  meter  output,  such 
as  20-A,   I0-B,  DX-35,   HT-37,   KWM-2,  etc. 

Power  Requirements:  400  volts  @  75  mils1  150 
volts    regukited(    6.3   volts    filaments* 

30  Watts  P.  E.  P.    SSB(  reduced  output  on  AM. 

Horizontal  meter  reads  PA  plate  and  relative 
RF  output. 


Uses  minimum  of  operating  adjustments  when 
changing   frequecy. 

Extremely  high  "Q"  circuit,  high  stability,  excel- 
lent shielding  and  straightforward  design  to 
provide  many   hours   of  trouble-free   operation. 

Modern  two-toned  grey  low  temperature 
cabinet,  only  5  3/4"  high,  8  11/16"  wide, 
11    1 /4ri    deep,    and    exceptionally   lightweight. 

Individually    factory    aligned    and    tasted. 


SEPARATE  POWER  SUPPLY  AVAILABLE,  WILL  MATCH  CONTINENTAL  "SIX'V-COMING  SOON: 
THE  CONTINENTAL  "SIXTY-ONE"  100  WATTS  P.E.P.  ON  SIX  METERS  AND  THE  CONTINENTAL 
llTWOM    175    WATTS    P.E.P.   ON    TWO    METERS, 

Order  Direct  From:  CONTINENTAL  ELECTRONICS  -  Sumter,  S.  C. 
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John  T.  Reeder 
WtfMWJ 
Route   I 
Kennett,  Mo* 


Linear  Scope  Monitor 


Once  the  excitement  of  getting  the  big  gun 
on  the  air  has  subsided  and  you  are  sat- 
isfied that  you  are  getting  out,  there  eventu- 
ally comes  a  time  when  the  SSB  operator 
begins  to  wonder  just  what  his  signal  looks 
like. 

This  is  one  approach  to  getting  a  visual 
monitor,  using  a  minimum  of  readily  available 
parts  and  it  can  be  incorporated  as  a  perma- 
nent part  of  the  rig. 

This  is  not  an  all  purpose  scope*  It  is  de- 
signed to  produce  a  trapezoid  pattern  for 
monitoring  a  linear  amplifier. 

A  sample  of  the  signal  from  the  exciter  is 
taken  off  through  a  "T,f  connection  between 
the  exciter  and  the  input  to  the  final.  This 
signal  is  rectified  and  filtered  by  the  lN58A's 
in  series  and  associated  circuit  Two  diodes 
were  used  to  provide  ample  voltage  to  drive 
the  deflection  plates  of  the  scope  tube  without 
further  amplification.  The  voltage  divider  at 
the  input  to  the  diodes  sets  the  width  of  the 
pattern  on  the  scope  tube  and  must  be  re-set 


£XQTER 


for  eaeh  band. 

Vertical  deflection  is  derived  by  a  simple  rf 
pick-up  from  the  final  tank  coil.  A  piece  of 
insulated  wire  looped  through  the  turns  of  the 
final  coil  can  be  adjusted  to  produce  the  cor- 
rect amount  of  drive  to  match  the  input  to  the 
horizontal  plates. 

If  the  final  output  is  linear  with  the  input 
you  get  a  nice  straight  sided  triangle*  Over- 
modulation    and    loading    difficulties    show    up 

readily. 

A  blocking  bias  can  be  applied  to  point  **YM 
from  the  exciter  to  provide  cut-off  of  the  beam 
during  periods  of  stand-by  to  prevent  burning 
the  picture  tube*  Or,  if  you're  not  fussy, 
simply  turn  down  the  intensity  after  you  have 
tuned  up  and  are  operating*  If  you  change 
bands  or  move  enough  to  re-load,  it's  a  simple 
matter  to  turn  up  the  intensity  and  say  HALO 
a  time  or  two  while  watching  the  scope* 

The  construction  can  be  adapted  to  match 
your  rig.  In  our  case  the  rig  had  a  meter  panel 


fc    CONNECT    TO 

POINT  X   ON 

VOLTAGE 
OlYfDER 
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Radio  Bookshop's 


MVe  get  too  soon  oldt 
unt  too  late  schmart/' 


vane  green 


87-MAT-90  CONVERSION  MANUAL-This  12-caoe  book- 
lei  contains  full  information  on  converting  the  1°  tub* 
MRT-9  or  MRT-90  transceivers  into  hot  little  dual  eon- 
version  rigs  for  two  meters,  Complete  conversion  plus 
original    diagram. 


ISO 


88-WESTERN   ELECTRIC   255A  POIAR  RELAY-This  acces- 
sory wilt  be   of   interest  primarily  to  the   RTTY   ops.  $2.50 

90-TELEPRINTERS,     MODEL     31A-This     midget     printer, 
complete    with    case,    measures    only    IV     x    16"    x    12 
and    is    light    enough    to    throw    in    the    car    for    por™j|* 
use-  Complete  with   keyboard,  ready  to  operate.   $10v\IKJ 


5-ANTENNAS-Kraus  (W8JKJ.  The  most  complete  book 
on    antennas    in    print,    but    largely    design    and    theory, 

complele   with   moth.  $12  00 

13-REFERENCE  DATA  FOR  RADIO  ENGINEERS.  Tables, 
formulas,  graphs.  You  will  find  this  reference  book  on 
the  desk  of  almost  every  electronic  engineer  in  the 
country*  Published  by  International  Telephone  and  Tele- 
graph. $6.00 

17-ABCs  OF  HAM  RADJO-Pyle  (W70E).  Designed  for 
the  Novice  ham.  Includes  all  of  trie  information  needed 
to  qualify  for  the  Novice   License.    112  pages.  $1,50 

23-NOVICE       &       TECHNICIAN       IkuDBOOK  -  St 
(WdTNS)*    Sugar    coated    theory:     rt^ceirart,    transmit 
power     supplies,     antennas;     simplJ  construction     o 
complete  station,    converting  surplus  •quipnsjit.    Ho 
get  a   ham   license    and   build   a    sta^^n.      ^  $ 


24-BETTER  SHORT  WAVE  RECEPTION-Orr  (W6SAI). 
How  to  buy  a  receiver,  how  to  tune  it,  align  it;  build- 
ing accessories;  better  antennas;  QSL's,  maps,  aurora 
zones,  CW  reception,  SS8  reception,  etc.  Handbook  for 
short  wave    listeners   and   radio   amateurs*  $2.85 

28-TEUVISION  INTERFERENCE-Rand  (W1DSM).  This  is 
the  authoritative  book  on  the  subject  of  getting  TVI  out 
of   your   rigs  and   the   neighbors    sett.  $1.75 

32-RCA      RADIOTRON      DESIGNERS      HANDBOOK-1500 

pages  of  design  notes  on  every  possible  type  af  circuit. 
Fabulous.  Every  design  engineer  needs  this  one.         $7.50 


leteh 


48-BASIC     ELECTRONICS -Covers     subject     com 

Written  for  use  with  RCA   Institute  H^^ta.  cours 


49-ELECTRONIC  COMMUNICATIO 

aimed     at    giving     all     information 
commercial  and  amateur  licenses. 


52-HOW     TO     READ     SCHEMATIC     DIAGRAMS-Marks 
Components    &    diagrams;    electrical,    electronic,    oc,    dc, 
audio,   rf,  TV.   Starts   with   individual  circuits  and  carries 
through    complete    equipments.  $3.50 

S3-BA5IC  ELECTRONIC  TEST  PROCEDURES-Turner.  This 
book  covers  just  about  every  possible  type  of  electronic 
test  equipment  and  explains  in  detail  how  to  use  it  for 
every  purpose.  Testing:  audio  equipment,  receivers, 
transmitters,  transistors,  photocels,  distortion,  tubes, 
power  _  .   t  etc  $8.00 


58-ANTENNAS     FOR     CITIZENS     RMO- 
General    coverage,    mobile   and    dirilo 
27  mc.  band.   Build  &  tune  'em. 


59-CITIZEN5    BAND    RADIO      Rider 
NEED  KNOW. 


70-ELECTRONIC    PUZZLES    &    GAMES-Motthew    Mandl. 
124  pages.  51.95 

7o~MODERN  OSCILLOSCOPES  ft  THEIR  USES-Ruiter. 
Second  edition.  Shows  what  a  'scope  Is,  what  it  does 
end  how  to  use  it  for  radio,  TV,  transmitters,  etc.  344 
pages.  $8.00 


86-CONVERTING    BC453   TO   SSB 


$3.00 


G-93- RADIO  CONTROL  HANDBOOK  by  McEntee,  This  If 
the  largest  and  most  complete  book  ever  published  on 
the  subject.  304  pogesl  It  covers  in  detail  every  PosJ"b'* 
aspect  of  radio  control.  $*-"5 

QAN-SECOND    CLASS    RADIOTELEPHONE    HANDBOOK- 
Noll    (W3FQJ).    Everything   you    need    to    know    to    pas* 
the  FCC  exam  and  get  started  servicing  two-way  »quip 
ment-  Much  more  than  just  a  Q  ft  A  manual  $3.95 

731-HAM  TV-W*KYQ*  This   is  the  only  book  available 

on  this  fascinating  branch  of  ham  radio.  Describes  com 

plete  ham  TV  station  that  costs  under  $50.  Very  *'JP^ 
r  $3.00 

732-   FULL    SCAtS    W?INT$    FOR 
■WOE    FRO*    AUGUST    1961    IS 

aWementslp     fJ  fpub'^ir   sca[a     drawings     greatly 
i^lify    hour*   contfruction    3t   this    terrific   piece    of   test 

equipment.    A    cor;  plete    cof#  of    the    original    articje    is 


MARK    HI    IMPEDANCE 
SUE    OF   73.     These   en 


$1  00 


734-INDEX    TO    SURPLUS-Bibliography    of    all     surplus 
articles    printed    in    all    radio    magazines    to    date, 

description,  etc. 


$1.90 


735-BOUND    VOLUME-October    i960    through    December 
1961,   15  issues   (Vol.  1).  *15  00 

736-Yearly     Binders    for    "73"    Magazine    October    1960 
through   1961,  or  1962.  $300 

IYB-1NTERNATIONAL  YEARBOOK-The  1691*62  edition 
of  the  International  Radio  Amateur  Year  Book  is  now 
out.  It  contains  a  review  of  the  years  VHF  activities, 
a  synopsis  of  DX  activities  and  new  countries  activated, 
a  propagation  forecast  for  the  coming  year  for  the 
Eastern,  Gf^^firid  Western  U.S.,  to  all  parts  of  the 
orld,  an  AW!  kuntries  list,  world  QSL  bureaus,  etc 
blished       fc««"  »■  **7' 


IF^'73"   FOR   BOOKS  ON   SURPLUS 
CONVERSION,     OR     WRITE     US     FOR     LIST. 


Order  Form 

5  13  17  23  24  28  32  48  49  52  53 
58  59  70  76  86  87  88  90  G93  QAN  731 
732     734     735     736     1YB 

Circle  the  boot  numbers  you  wish  to  order. 
Please  include  cash,  check,  money  order  .  .  - 
or  something   we  con   deposit  in  the   bank. 


me 


dress 


Call 


m        *        * 


City. 


RADIO  BOOKSHOP 

1 379  East  1 5th  Street,  Brooklyn  30.  N.  Y. 

(N.Y.C,  add  3%  tax) 
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which  included  a  thermo-couple  RF  meter  that 
didn't  tell  us  much.  The  scope  tube  was  mount- 
ed to  occupy  the  hole  left  when  we  took  the 
meter  out.  The  works  were  mounted  on  a  "UM 
shaped  chassis  from  an  old  BC-191  tuning 
unit.  The  panel  controls  were  sub-Mounted 
on  a  strip  of  bakelite  and  extended  through 
the  front  panel  with  polystyrene  rods, 

All  resistors  are  1  watt  unless  otherwise 
noted  and  the  condensers  should  be  chosen  to 
match  the  voltage  encountered  at  the  point  of 
use.  The  voltage  divider  potentiometer  in  the 


horizontal  pick  up  unit  is  a  TV  insulated 
shaft  model  to  prevent  rf  break-down.  The 
power  transformer  can  be  any  available  small 
receiver  type  which  will  produce  about  800 
volts  total  in  the  high  voltage  winding,  This 
voltage  will  produce  sufficient  intensity  for 
easy  observation  in  room  light  and  allows 
direct  drive  of  the  deflection  plates  without 
amplification. 

Two  tubes  and  a  few  parts  from  your  junk 
box  and  you're  sure  your  final  is  clean. 

.  .  .  W0MWJ 


FM  to  AM 


A  recurring  problem  in  surplus  application 
is  the  conversion  of  an  PM  receiver  to  receive 
AM  signals.  This  requirement  often  demands 
that  the  original  FM  circuitry  be  retained  and 
either  AM  or  FM  reception  be  possible  on  a 
switched  basis.  Although  many  approaches  to 


Also,  unless  excessive  distortion  or  signal  leak- 
age occurs,  there  should  be  no  requirement  for 
removal  of  the  limiter  plate  voltage  in  the  AM 
mode-  The  technique  described  has  considerable 
merit  and  should  have  wider  application  than 
is   now   the   case.  .  .   .   W4WKM 


OET-UM 

ViO 

GS  MT 


INPUT  FROM 
4TH  IF  AMPL 


AVC  f  OS  * 


+  290V 


AM   detector  circuit  for  FM  surplus  Gear.  Note:  Cathode  of  VIO  is  grounded  by   R44  for  AM  reception. 


this  problem  have  been  employed,  the  circuitry 
is  often  complicated  and  the  results  are  not 
always  the  best. 

This  problem  is  solved  in  a  very  straight- 
forward manner  in  some  of  the  older  military 
equipment.  The  SCR-616  Radio  Receiving  Set, 
which  used  either  the  BC-1269,  RCM269A  or 
the  R-593/GRR  Radio  Receiver,  is  the  case  in 
point.  In  these  receivers,  the  audio  component 
developed  across  the  limiter  grid  resistor  is 
used  to  drive  the  audio  amplifier  directly.  In 
addition,  the  dc  component  developed  is  filtered 
and  used  as  the  AVC  voltage  source  in  the  AM 
mode  of  reception. 

The  schematic  diagram  shows  this  applica- 
tion in  detail.  There  is  nothing  sacred  in  the 
component  values  shown  or  in  the  switching 
circuit  used.  Normal  precautions  in  the  area  of 
AVC  isolation  and  filtering  should  be  observed. 


Don't  Wreck 
That  Meter 


Fred  Conner  W9CUK 


A  recent  article  in  73  described  a  method 
of  protecting  meters  from  burnout.  Perhaps 
an  elaboration  of  this  will  be  of  interest. 

Probably  each  of  us  has  at  one  time  or  an- 
other overloaded  an  instrument.  Simple  fusing 
will  not  prevent  burnout,  or  bent  pointers  in 
the  case  of  severe  overload. 

Let  us  examine  the  ordinary  direct  current 
meter  movement.  Most  milliammeters,  micro- 
ammeters,  and  ammeters  have  a  full  scale 
deflection  voltage  of  0*1  V,  or  less.  Inquiries 
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to  meter  manufacturers,  and  tests  on  typical 
meters  indicate  that  overloads  of  about  10 
times  normal  full  scale  voltage*  or  1  volt,  will 
seldom  damage  coils  or  pointers,  Now,  most 
silicon  diodes  have  a  very  high  resistance  at 
0,1  volts.  However,  as  forward  voltage  across 
the  silicon  diode  exceeds  about  0.1  volts,  the 
diode  resistance  becomes  relatively  low  and, 
until  the  diode  current  reaches  a  level  greatly 
exceeding  the  current  rating  of  the  diode,  will 
seldom  exceed  a  volt.  Extreme  overload  will 
cause  the  diode  to  short  rather  than  open* 


* 


In  Fig,  1  the  diode  is  paralleled  with  the 
meter  terminals.  This  may  be  a  meter  in  cur- 
rent measuring  usage  or  a  voltmeter,  bridge, 
etc.  At  normal  meter  full  scale  or  less  the 
diode  will  not  effect  the  meter  accuracy,  how- 
ever, in  overload  the  diode  will  clamp  at  less 
than  harmful  currents  and  no  damage  will 
ensue  to  either  meter  or  diode,  up  to  the 
current  rating  of  the  diode.  When  the  overload 
is  removed,  everything  will  be  normal  and 
undamaged. 

The  ordinary  inexpensive  "top  hat"  silicon 
power  diode  of  {/i  ampere  and  about  400  v 
PIV  rating  will  protect  even  sensitive  micro- 
ammeters  up  to  500  ma,  or  more*  At  great 
surge  or  overload  the  diode  will  short  and  be 
destroyed  but  will  still  save  the  meter.  Where 
a  possibility  of  greater  current  exists,  diodes 
of  larger  ratings  may  be  employed.  Fig*  2 
shows  the  use  of  2  diodes.  Here,  as  is  not 
true  in  Fig,  1,  overload  of  any  polarity  will 
not  cause  meter  damage.  Circuit  2  will  also 
protect  against  any  ac  overloads,  within  the 
limitations  of  the  diodes. 


-9- 


-o- 


14 


In  conlusion,  mention  is  made  of  experience 
in  a  large  -  communications  manufacturing 
plant.  For  the  past  several  years  the  methods 
described  above  have  \  virtually  eliminated 
burnt  out  or  bent  pointer  damage  in  many 
pieces  of  factory  equipment  which  are  norm- 
ally subjected  to  frequent  and  severe  overload- 
ing. Sensitive  meter  tyjje  relays  have  also 
been  thus  protected  with  complete  elimination 
of  previous  frequent  and  costly  damage. 

.  .  ,  W9CUK 


i     Amateur  &     * 
CB  Crystals 

$3.00  2500  kc  to  15,000  kc,  funda- 
mental frequencies  15  mc  to 
30  mc,  third  mode 

$3.50     30  mc  to  50  mc 


} 


y 


AR   20 

AMERICAN 

KC.6.M0. 


t 


All  crystals  for  amateurs  are 
set  at  20  mmfd>  hermetically 
sealed  with  pins  optional: 
.050"  (CR-1);  ,093"  (FT- 
241/3);  .125"  (HC-6) ;  y2" 
centers. 


Citizens  Band  transmitter  crystals  in  stock 
for  the  following  equipment:  JR-800,  761A, 
CD1,  GW10,  CD5,  CD100,  CD100A, 
TR330,  C27,  AT20,  Messenger,  MK7, 
R2700,  TR910,  27C2.  ED27,  CR117, 
CDD5,  CT1,  RP115,  CD27,  TECT.  Guar- 
anteed .004%  of  nominal:  $3.00. 


AMERICAN  CRYSTAL  CO. 

P.O.BOX  2366  •  KANSAS  CITY  42,  MO. 


KTV 


HY-TRACK  TOWERS 

The  biggest  improvement  In  crank-ups 
yet  —  you  crank  up  the  antenna  and 
not  the  tower.  It  takes  a  minimum  of 
space,  is  fast  to  erect,  and  you  can 
never  fall  off!  Makes  it  a  snap  to  change 
beams  or  make  adjustments  whenever 
you  please-  You  can  even  crank  the 
beam  up  to  the  best  height  for  current 
propagation  conditions.  See  the  photos 
on  page  15  of  the  March  r62  73  for  a 
better  idea  of  what  this  is  all  about. 
Send  for  literature  and   prices: 


KTV 


TOWERS 
SULLIVAN 
ILLINOIS 
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Louis    Hutton    W^RQF 
2608  South  Fern 
Wichita    17,  Kansas 


Th 


e 


Band  Warmer 


"T HIS  modification  to  the  Keyer  KY-65/ARA- 
26  provides  the  builder  with  a  unit  that  will 
automatically  key  a  transmitter  in  the  CW 
mode  or  will  modulate  a  transmitter  in  the 
MCW  mode.  Code  discs  are  used  to  determine 
the  message  sent. 

The  KY-65/ARA-26  Keyer  is  available  from 
several  surplus  houses.  I  purchased  mine  from 
R  &  W  Electronics,  Chicago,  Illinois.  The  first 
thing  I  did  was  strip  out  all  parts  down  to 
the  bare  chassis,  A  new  overlay  panel  was 
fabricated  for  the  front  of  the  box  to  cover  up 
the  connector  holes  and  improve  appearance. 
The  motor  and  disc  assembly  was  disassembled, 
cleaned,  and  the  micro-switches  removed  from 


the  frame. 

A  bracket  of  aluminum  was  formed  to  sup- 
port the  transistor  audio  oscillator  output 
transformer,  selenium  rectifier,  and  terminal 
strip.  It  is  mounted  underneath  the  motor  next 
to  the  power  transformer.  The  CK-722  tran- 
sistor is  supported  by  its  leads  attached  to  the 
terminal  strip.  The  SOS  disc  and  the  plastic 
code  disc  were  replaced  with  new  discs,  The 
disc  in  the  SOS  position  now  sends  DE- 
W>RQF  and  the  identification  disc  sends 
W^RQF.  The  center  disc  is  usable  as  is  or 
may  be  replaced  with  one  cut  to  send  CQ. 
The  new  discs  should  be  filed  and  sanded  as 
smooth  as  possible  to  prevent  excessive  wear 
to  the  wiping  contacts  on  the  keyer  assembly. 

When  using  the  unit  in  MCW  mode  on  the 
VHF  bands,  the  output  is  connected  to  the  tele- 
phone patch  or  microphone  input  of  the  modu- 
lator* 

On  the  HF  bands  in  the  CW  mode  the  out- 
put is  plugged  into  the  key  jack  of  the  trans- 
mitter. 

This  gadget  is  very  handy  on  VHF  DX  con- 
tests, warming  up  the  band,  equipment  testing, 
and    propagation    studies — any    other    ideas? 

. . .  W0RQF 
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Home  Brew 
Bridge  Calibration 

This  table  is  useful  for  all  homebrew  SWE 
bridges  and  gives  the  ',  reflected  power  and 
the  %  full  scale  reading  in  the  reflected  mode, 
when  the  meter  is  set  at  full  scale  in  the  for- 
ward mode. 


SWR 

%  Pwr.  Refl. 

Refl.  Rdg.  in  %   of  Full  Seal? 

14 

Or* 

4.g% 

1.2 

•S 

9.1 

1,3 

1.7 

13.1 

1.4 

£.8 

16.7 

1.5 

4.0 

20.0 

1.6 

5.3 

23.1 

1.7 

6.7 

25.9 

1.8 

8.2 

28.6 

1.9 

0.7 

31.1 

2.0 

11.0 

o<&*& 

2.1 

12.6 

•15.5 

2J2 

14.0 

37.5 

2.3 

15,5 

39.4 

2.4 

17.0 

4L2 

2.5 

18,4 

42.9 

2.6 

19.7 

44.4 

2.7 

21.1 

45.9 

2.8 

22.5 

47.4 

2,9 

23.8 

48.7 

3.0 

25.0 

50.0 

4.0 

36.0 

60.0 

5,7 

49.0 

70.0 

9.0 

64.0 

80.0 

19.0 

81.0 

90.0 

.  .  .  W40AB 
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lb 


TOPAZ  250  WATT 
CONVERTERS 


ft 


•  Short  circuit  protected 

■  Compart  —  mAyZ^'xi  %"sa  %- 

•  Epoxted  magnetic  components 

•  Epoiy  fibergkua  printed  circuit  board 

■  Acra&shle  re*  Uij>r:>.  condenser*  and  iramutott 

■  Rreubtert  ririv*  jjowct  far  extra  long  life 
ami  high  cflfcjenc 

•  Uni'tfiditiottaUy  ;{uaranU*4 aajunat dnfa 
in  mat erioJf  anil  workmanship  (or a  period 


Unmatched  performance,  mobility,  versa- 
tility with  the  DAVCO  Model  DR30  com- 
munications  receiver: 

double  conversion,  mechanical  filter  selectivity* 
extreme  stability  ;  all  the  features  you  want  and 
need  for  only  |289.50  ready  to  go.  Write  for  full 
information  on  the  receiver  and  associated  exciter- 
linear  units. 

(Our   orders    are   still   on   a   waiting~Hst    basis t    a  tut 

thanks  again  for  your  tremendous  interest 

in   our  new  product  line!) 

davco  electronics  company 

113     Norwood    Avenue     •     Asheville,    North    Carolina 


MOBILE  POWER  AT  EXCEPTIONALLY  LOW  COST 

Tojuw  Sin  tic  Converters  operate  the  majority  of  mobile  transmitters  and  re- 
ceivers. Through  new  cunr-cnis  In  converter  circuitry*  these  units  deliver 
more  watts  per  dollar  than  any  comparable  unit.  In  addition  they  are  smaller 
awl  lighter  in  weight,  and  higher  in  efficiency.  This  mean*  increased  savings 
through  longer  life  of  butt  erica  and  generators. 

New  models  are  now  available  designed  specifically  fen  or  adaptable  to  th&  fol- 
lowing application*: 

CtOW  GIOWG  CIQWDG  CltlWDO  ClOXDG 

S00  vdc  (.415A>  000  rdc  M15A)  800  fdfl  i.  11$  A)  050  Y6e  <.:<25A)  800  vdc  [-325 A) 
300  vdc  L5AJ        300  vdc  <,5A)  i)       1^70  vdc  (J3A>      280  vdc  (,21A) 

li!o  vac  400  r|*s    0-120  vdc  bias      D   I  20  vdc  kC  tiller  LC  Filter  and 

itnd  Beta?  and  2  Belays        Belay -50  to 

-90  vdc  bias 


Johnson 

Cotliol 

Swan,   all 

Gonsrt 

Collin* 

Viking 

KYVM-2 

models. 

g-;gm 

KWM-1. 

2 

Mobile 

Collins 

KUM-2 

S79.50 


$8950 


$99.50 


NOTE;  Any   roinbitiation    of   above  outputs 
except  ClUXDti  —  im  watts. 


$119.95  $134.95 

up    to  250   TA   total    maximum. 


GENERAL   SPECIFICATIONS  FOR   ALL   MODELS 

Input    requirements:  Jtasfl   11-1">    VDC,    13   volts   nominal 


Approximately  7  lbs. 


Efficiency: 

Weight : 
^Patent  Pending* 

SVV12A    (Swan   part  number)    Is   made   u\   T«ipas   for  Swan  Engineering   for 
use  with   Swan  Traoscflirart,    Order  from  your  local  Swan  dealer, 

California    lti*iilents  Add   -lf&   Sales  Tax  to  unit   price.    Enclose 
|2  fi>r  Injured  Parcel  Post.   No  €.O.D.  Orders. 


TRANSFORMER   PRODUCTS,  inc 

MW  HOUSTON  ST..  $AW  Qfi&Q  TO.  CAUfQRNtA  -  CYprwtt  r~4$T5 

Order    from    local    electronics    distributor — if    unavailable 

order   factory  direct. 
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Propagation   Charts 


David  A.   Brown   K21GY 
30    Lambert  Avenue 
Farmingdale,   N,  Y, 


For  the  DX  propagation  chart,  I  have  listed 
the  HBF  which  is  the  best  Ham  Band  Fre- 
quency to  be  used  for  the  time  periods  given. 
A  higher  HBF  will  not  work  and  a  lower  HBF 
sometimes  will  work,  but  not  nearly  as  well. 
The  time  is  in  GMT,  not  local  time- 

The  Short  Path  propagation  chart  has  hern 
set  up  to  show  what  HBF  to  use  for  coverage 
between  the  48  states.  Alaska  and  Hawaii  are 
is  somewhat  different  than  the  DX  chart. 
First,  the  time  is  the  local  time  centered  on 
the  mid-point  of  the  path.  Second,  the  distance 
given  in  miles  is  the  Great  Circle  path  distance 
because  of  the  Earth's  curvature.  Here  are  a 
couple  of  examples  of  how  to  use  the  chart. 
A.)  To  work  the  path  Boston  to  Miama  (1250 
miles),   the   local    time    centered    on   the   mid- 


Advance  Forecast:  April    1962 

Good:  8-11,  17-20,  23-29 
Fair:  1-3,  6-7,12-13,  15-16, 

21,  30 
Bad:  4-5,   14,  22 

Things  could  be  worse 


:':.::L':  ;: 

-iiiiZiL..  : 

jflti     Jan.    Hv*     jlj  r     ."!■■  j 
>B      J!      58      JS      M 


point  of  the  path  is  the  same  in  Boston  as 
in  Miama.  Looking  up  the  HBF's  next  to  the 
1250  mile  listings  will  give  the  HBF  to  use 
and  the  time  periods  given  will  be  the  same 
at  each  end  of  the  circuit.  B.)  To  work  the 
miles),  the  local  time  centered  on  the  mid-point 
of  the  path  will  be  IV2  hours  later  than  at 
San  Francisco  and  1%  hours  earlier  than  in 
New  York  (the  time  difference  between  New 
York  and  San  Francisco  is  3  hours).  Looking 
up  the  HBF's  next  to  the  2f500  mile  listings 
will  give  the  HBF  to  use,  In  San  Francisco 
subtract  1%  hours  from  the  time  periods  listed 
for  local  time  and  in  New  York  add  1V4  hours 
to  the  time  periods  listed  for  local  time. 


SHORT  PATH 

PROPAGATION  CHART 


LOCAL  TIME        00  01     02   03    04   05   06   07   08   09     10     II      12     13     14     13     16     17     16     19    20   21     22   23 


2500 


2250 


2000 


1750 


1500 


1250 


MILES 


MILES 


MILES 


MILES 


MILES 


1000   MILES 

750    MILES 

500    MILES 

iiiiii  in 

250    MILES 

mini  mi 

LEGEND 


3.5  MC 


7MC 


21  MC 


28  MC 
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Technical  Manuals  for 


Surplus  Equipment 


Non-availability  of  technical  information  on 
surplus  military  electronics  equipment  has  long 
been  a  serious  problem.  While  certain  surplus 
dealers  specialize  in  the  sale  of  such  manuals, 
the  selection  is  anything  but  complete.  The 
Superintendent  of  Documents,  U.S.  Govern- 
ment Printing  Office,  Washington  25,  D.  C,  is 
one  source  of  manuals  published  by  the  mili- 
tary services  but,  once  again,  the  selection  is 
very  small. 

Manuals  stocked  are  limited  to  general 
reference  books  and  texts  and  few,  if  any, 
instruction  manuals  on  specific  equipments  are 
available  from  this  source.  Publications  on  the 
general  subject  of  radio  are  listed  in  several 
price  lists  which  may  be  obtained  by  writing 
the  Superintendent  of  Documents.  Price  lists 
PL  19  (Army),  PL  63  (Navy)  and  PL  82 
(Radio)  are  pertinent  Of  the  22  Signal  Corps 
Technical  Manuals  listed  by  GPO  in  PL  19, 
19  are  general  reference  manuals  or  training 
texts  and  3  deal  with  air  navigational  facili- 
ties. 

Incidentally,  one  item  in  PL  19  is  deserving 
of  special  mention.  Army  Technical  Manual, 
TM  11-690,  "Basic  Theory  and  Application  of 
Transistors,"  at  $1.25,  is  a  very  fine  buy.  This 
book  packs  a  lot  of  information  in  its  263,  8"  x 
10"  pages.  This  book  starts  with  the  basic 
principles  of  solid  state  devices  and  carries  you 
through  advanced  circuits- 
One  little  used  and  quite  productive  source 
of  current  Army  Technical  Manuals  is  the 
Department  of  the  Army,  Office  of  the  Adju- 
tant General,  Washington  25,  D.  C,  Unfortu- 
nately, this  office  does  not  publish  a  listing  of 
publications  that  are  available  for  sale  since 
the  status  and  price  varies  unpredictably.  Of 
the  unclassified,  current  Signal  Corps  Techni- 


■■ 


T~   U    AMATEUR    RADIO 
■  I    LOCATION   MAP 

UNITED  STATES  4  ADJ.  PARTS  CANADA- 
MEXICO 
BRAND  NEW — UP  TO  DATE! 

SHOWS  MANY  CITIES  OF  250  POP;  &  ALL  OVER  5,000 
TOPOGRAPHIC    FEATURES,    RAILROADS,    HIGHWAYS 

&    RIVERS 

PERTtNENT  DATA  ALL  STATES   IN  THE  LOWER  MARGIN 

IN  6  BEAUTIFUL  COLORS  52  J  x  34'    IDEAL  MURAL  SIZE 

CO-ORDINATES  FOR  QUICK  QTH   DETERMINATION 

A  CALLBOOK  COMPANION  -  IDEAL  PIN  MAP 

CHART  SHOWS  ALL  FREQUENCIES  OF  RADIO  SPECTRUM 

(AMATEUR   8.   COMMERCIAL)    (500   KC-30,000   MQ 

SCALE   lM-65  MILES;  MAILED   IN  STURDY  MAP  TUBE 

PRICE:  $3.00  -  ORDER  FROM  W5GQ8 

905    Midland   Savings   Bldg.,    Midland,   Texas 

ADDL.   POSTAGE   OUTSIDE   U.S.A. 


cal  Manuals,  approximately  half  may  be 
bought  from  this  source.  The  balance  may  not 
be  sold,  either  because  of  limited  stocks  or 
because  they  contain  copyrighted  or  proprietary 

material* 

Manuals  are  still  stocked  for  some  of  the 
World  War  II,  and  earlier,  equipment,  al- 
though availability  is  quite  spotty-  One  cate- 
gory of  equipment  poses  almost  insurmountable 
problems.  Old  Army  Air  Corps  equipment 
manuals  that  were  phased  out  of  Army  chan- 
nels and  not  picked  up  by  the  Air  Force  are 
simply  not  available.  The  publications  should 
be  ordered  by  number  to  insure  that  you  get 
what  you  want.  This  may  be  a  problem,  al- 
though most  Army  surplus  equipment  has  a 
warning  plate  or  decal  installed  which  reads 
something  like  "Before  Operating  This  Equip- 
ment, Review  TM  11- " 

All  in  all,  the  AG  source  is  quite  productive 
and  it  is  certainly  worth  a  letter  to  the  Depart- 
ment of  the  Army  to  determine  the  status  of 
the  manual  you  need.  Address  your  request  to 
the  above  listed  Washington  office,  attention: 
AGAM. 

Those  who  live  in  the  Washington  area  may 
take  advantage  of  the  services  offered  by  The 
Library  of  Congress.  Extensive  microfilm  files 
of  military  publications  are  maintained  and 
photographically  reproduced  copies  of  a  single 
page  or  an  entire  publication  may  be  pur- 
chased. Prices  are  in  line  with  commercial 
charges  for  photostats,  so  reproduction  of  a 
complete  manual  would  probably  be  prohibi- 
tively expensive.  However,  a  single  schematic 
diagram  could  well  meet  your  requirement  and, 
for  a  single  page,  the  cost  is  within  reason. 

.  .  .  W4WKM 
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BARRY  ELECTRONICS  CORP. 

ELECTRO-VOICE/RME  6900-SSB/AM/CW 

HAM-BAND   RECEIVER 


i 


♦ 

t 

♦ 


QO 


m  ©  ° 


THIS  CAN  BE  YOURS  and  54RRT   will 
Make  it  EASY  for  you  to  buy  if. 


BUY  FOR  CASH  .  .  .  OR,  BARRY  ELECTRONICS  WILL  OFFER  YOU  THE  MOST 
FABULOUS  TRADE-IN  IN  HISTORY.  WRITE! 


7 


he  HME  6900  offers  optimum  performance  on  SSB,  AM,  or  CW  with  no  compromises  or  apologies^  to 
competitive  high-prieod  receivers.  Units  are  in  factory -sea  led  cartons,  and  are  covered  by  Electro- Voice/ 
RME  fuJMactory  warranty.  Whether  you  operate  SSB,  CWt  or  AM,  you  feel  that  the  RME  6900  was 
designed  solely    for  you. 

Ha*  Complete  Function  controls  necessary  tor  a  modern  cummuntcatloiifl  receiver  .  -  Vernier  control 
knob  with  override  clutch  for  fast  tuning;  RF  (fain;  AF  grain  ;  Antenna  Trimmer;  Band-Selector;  Stand- 
By /Beceiver/Ca  libra  te  Transmit ;    ANL    Limiter;    **T*'-Notch    Filter:    Internal    100    Kc    Hermetically-sealed 

crystal  calibrator.  Some  additional  important  features  on  the  RMK  GflOU  are; 


CONTROLS:   U%"  Single  Slide  Rule  Tuning  Dial;  Logjrintf  Scale. 

COVERAGE:  80,  40,  20.  15  and  10  on  5  Bands,  plus  10  to  11  Mc  for 
WWV  or  WWVH 

PEAK  Selectivity  plus  tunable  "T"  Notch, 

500  and  4  Ohm  Outputs, 

NOISE  Limiter  for  SSB  and  CW,  AM. 

SEPARATE  Detector  for  Single  Sideband. 

S  METER  Calibrated  in  6  db  Steps  above  S9  for  Belter  Reading. 

IMPROVED  Fast  Attack  AVC  Circuit. 

SELECTABLE  Sideband.  Upper  or  Lower. 


RME  6900.  $369.00 


Amalrur 
Net 


RME  6901  Matching 
Speaker,  •  * .    JSR19,i>0 


~ft  Aiiiiitrur 


RME   PREPAID   A>YWH£IU  : 
USA   OR    FOREIGN 


ONE-HAND  control  knob  of  the  Modemaster  Switch  gives  five  distinct  functions.  The  AM  band  width 
is  3.5  Kc  with  fast  attack  AVC  System-  In  upper  and  lower  side-band  the  AVC  System  is  also  switched 
to  fast  attack  with  the  BFO  automatically  turned  on  and  positioned  for  desired  side^band  reception.  An 
advanced  Product  Detector  switches  in  to  replace  the  Diode  Detector  in  all  SSB  and  CW  positions.  When 
switched  to  the  CW  position,  the  band  pass  on  the  IF  system  is  reduced  to  500  CPS  with  the  BFO  Injec- 
tion Control  and  Fitch  becoming  operational.  The  AVC  System  is  changed  for  optimum  use  when  oper- 
ating under  CW  conditions.  The  RME  G900  Is  truly  the  paramount  CW/SSB/AM  Receiver.  You  are 
cordially  invited  to  visit  us  and  listen  for  yourself. 

FABULOUS  trade-ins  on  your  present  receiver  will  be  given*  Let  us  know  of  your  interest  and  we  will 
give  you  the  B EST  POSSIBLE  DEAL  available  I  The  top  DX'ers  now  using  this  receiver  have  attested 
to  its  capabilities  PARTICULARLY  when   QRM    conditions   prevail   or   when   the  rare  DX   shows  up. 


** 
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ELECTRO-VOICE    MICROPHONES: 

Model   664   Dynamic,   ill-Z  with    Models    II OS  Bosk   Stand.   $57.00, 

Model   Dll   Cryntiil,  Hl-Z.    $l&.S0. 

Model  715  Ceramic.  HI  Z.   $7,80. 

Model   71GS   Or  .    Ill-Z   with    Switch,    $§.00, 

Plate  Transformer: 

PrL:  115  VAC   W   SO  CPS 

.    32(10    V-C.T.     £     350    Ma. 
Compact*   BlUel**),    Net  wt:  21    Iba.   G"  II  x  4H' 

ilnh-r  stork    #ET-1«A.   $13.95. 

Mobile   Radio   Power  Supply:  Mid   by  Minneapolis  Honeywell  Model 

W612A      Input:    12.11    YDC     (Nominal)     with    IT    AMP    Maximum 

current  draw  al   full  load.  All  transistorised,  Output;  Dual  voltage — 

.0    and    &00    YIn\    Nominal    i'urrent — 300    Ma.    oo    5U0    V.    Up. 

I   Ma,    on   250   V.    lap     W    II    i   5*&"   W    \    %%*•    Ii     S54,95. 

700   Volt    Dynamotor:    Input:   12.6   (21    Amps,}    Output:  700   VDC  at 
260   Ma,    Brand  new.  $13,95. 

Brand   Nuw   Jan    RCA  4XI50A    Tubes »....•■ $12.50 
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BARRY    ELECTRONICS    CORP. 

512    Broadway,    Now    York    12,    N.Y. 

Phone:   212   WAllcer  5-7000 

□  Enc.   is  rny  order  with   money  order  or  check 
1  Send    new    1962    Barrv's   GreMis  en    Catalog 

D  Send  Information  on  RME  6900  Receiver. 

□  I   have  available  for  trade-in   for  the  o9(l0  Re 
ceiver    the    following 

Condition 

jA  tilllL  .....  .  .   .  »  .  »  T  -  *   -  ......   ..*,.,        A  lilt   ■*'»•• 

Company 
Address    , 

Prices    FOB,    \  V.,    except    RME    Recvr    FOB 

destination* 


.  ■  . 
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Precision  Measurement 


for  the  Amateur 


As  his  construction  projects  become  more 
complex,  the  amateur  often  discovers  that 
the  general  run  of  test  equipment  designed  for 
the  service  industry  does  not  completely  meet 
his  requirements.  In  addition  to  the  generally 
accepted  lack  of  accuracy  existing  in  the  trade 
instruments,  there  are  certain  circuit  para- 
meters and  component  characteristics  which 
are  simply  not  measurable  with  equipment  of 
that  category.  If  at  this  time  the  basement 
work  shop  amateur  is  exposed  to  the  test 
equipment  and  techniques  of  a  modern  re- 
search or  engineering  activity;  his  dissatis- 
faction with  his  own  equipment  and  methods 
increases  space. 

The  cost  of  laboratory  instruments  to  equip 
a  small  electronics  engineering  or  development 
shop  with  the  basic  minimum  of  modern  test 
instruments  can  easily  exceed  $25,000,  This 
figure  does  not  include  specialized  equipment 
for  work  in  >uch  areas  as  mierowrave,  but  is 
limited    to   general    purpose    instrumentation. 

Obviously,  such  an  investment  is  not  warrant- 
ed for  even  the  most  inveterate  amateur  con- 
structor. 

A  review  of  the  precision  instrument  cata- 
logs of  the  last  two  decades  will  reveal  that 
many  types  of  instruments  have  increased  in 
cost  far  more  than  the  shrinking  purchasing 
power  of  the  dollar  would  justify.  Comparison 
of  formerly  available  instruments  with  the 
current  crop  does  notT  in  most  cases,  show  any 
great  improvement  in  basic  accuracy.  While 
there  have  been  some  changes  in  the  approach 
to  precision  measurement,  most  instruments 
have  simply  become  more  complex  in  order  to 
provide  increased  operating  convenience  and 
to  conserve  valuable  engineering  time. 

Good  examples  of  this  developmental  trend 
may  be  found  in  the  field  of  audio  and  radio 
frequency  measurement.  Frequency  meters, 
along  with  primary  and  secondary  frequency 
standards,  have  been  available  for  years  and 
the  basic  limitation  on  accuracy  has  been  that 
of  the  standard  or  calibration  oscillator.  These 
instruments,  through  the  use  of  transfer  and 
interpolation  oscillators,  detectors  and  indi- 
cators, can  precisely  determine  the  frequency 
of  an  unknown  signal.  Frequency  counters 
were  then  developed  to  speed  up  these  meas- 
urements. These  instruments,  using  computer 
techniques,  continuously  and  repetitively  dis- 
play the  frequency  of  the  signal  being  meas- 
ured by  means  of  read  out  indicators  on  the 
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front  panel  of  the  instrument.  This  instrument 
saved  much  manpower,  however  a  technician 
or  engineer  was  still  required  to  read  and 
record  the  readings  displayed.  To  eliminate 
this  requirement,  the  recording  printer  was 
developed  for  use  with  the  frequency  counter* 
This  device  prints,  at  any  previously  deter- 
mined rate,  the  frequency  read  by  the  counter. 
The  precision,  convenience  and  lack  of  human 
error  of  these  automated  instruments  leads  to 
a  great  saving  of  engineering  and  scientific 
manpower  in  research  and  developmental  test- 
ing. 

While  most  amateurs  would  undoubtedly  de- 
sire to  possess   such   instruments,  the  initial 
cost   and   the   maintenance   required   by   such 
complex  equipment  would,  in  most  instance,  be 
prohibitive.  However,  all  is  not  lost.  The  ubi- 
quitous kit   manufacturers   have   made   avail- 
able, at  very  reasonable  costf  a  wide  variety 
of  laboratory  type  test  equipment.  These  in- 
struments,  for    the   most   part,   are    adequate 
for  amateur,  experimental  and  routine  produc- 
tion work.  They  fill  a  definite  requirement  for 
better   performance  than  the   common  service 
equipment  and  sell  at  a  price  most  amateurs 
can  afford.  Examples  are  the  Heathkit  labora- 
tory signal  generator,  wide   band   oscilloscope 
and    ac   voltmeter    which    perform    the    same 
functions  as  their  service  instrument  counter- 
parts,  but  with    increased   precision   and   ac- 
curacy.   While    their    performance    may    not 
equal  that  of  the  best  commercial  laboratory 
equipment,  it  is  fully  adequate  for  most  pur- 
poses.    Rarely     are     laboratory     instruments 
operated   in  such  a  manner  as  to  obtain  the 
accuracy  of  which  they  are  capable  and,  if  this 
accuracy  is  obtained,  it  is  often  meaningless 
since  other  variables  may  well  be  the  limiting 
factors* 

Another  category  of  kit  laboratory  type  in- 
struments permits  measurement  of  circuit 
paramaters  and  component  characteristics  not 
measurable  with  equipment  designed  for  the 
service  industry.  Examples  are  the  Heathkit 
impedance  bridge  and  the  laboratory  Q-Meter. 
Once  again,  these  instruments  are  fully  ade- 
quate for  routine  experimental  and  production 
work. 

Used  and  military  surplus  equipment  should 
not  be  ignored  by  the  amateur  interested  in 
obtaining  better  than  average  instruments. 
The  laboratory  test  equipment  of  the  last  de- 
cades   was    usually   built   to    last    a   lifetime. 
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Swan  SSB  Transceiver- 


&• 


Ferris  'Microvolter'  signal  generator,  com- 
pletely rebuilt.  A  spray  lacquer  finish  and  com- 
mercial decals  restored  the  Instruments  ap- 
pearance. 

Simple  circuitry,  coupled  with  rugged  me- 
chanical design  and  precision  components, 
resulted  in  equipment  that  was  practically  in- 
vulnerable to  norma!  use  and  that  would  resist 
much  actual  abuse.  Private  industry,  educa- 
tional institutions  and  the  Armed  Forces  are 
continually  disposing  of  older  precision  test 
equipment  and  a  wide  variety  is  available  to 
those  who  will  search  for  it.  Much  of  this 
equipment  is  in  the  hands  of  dealers  and  is 
often  very  reasonably  priced.  It  is  an  interest- 
ing commentary  on  our  present  economy,  but 
some  of  this  used  equipment  is  a  bargain  at 
the  price  it  originally  sold  for  many  years  ago. 

Rather  than  wait  for  specific  instrument  re- 
quirements to  arise,  the  amateur  is  advised  to 
be  continually  on  the  lookout  for  the  good 
buys  and  to  purchase  the  more  desirable  equip- 
ment as  it  becomes  available.  It  is  axiomatic 
that  the  person  buying  to  meet  an  immediate 
need  will  pay  more  than  one  who  is  able  to 
wait  and  choose  from  the  best  as  it  filters  into 
the  market. 

A  few  pointers  are  in  order  on  the  selection 
of  instruments  from  those  that  may  be  found. 
Beware  of  paying  undue  attention  to  external 
appearance.  Equipment  being  disposed  of  al- 
most invariably  suffers  a  period  of  neglect 
prior  to  disposition.  Deterioration  of  the  ex- 
ternal surfaces  is  usually  the  first  indication 
of  this  lack  of  care.  Internal  condition  is  of 
greater  importance,  since  the  instrument  may 
be  easily  cleaned,  polished  and  even  painted  if 
required.  Of  course  if  the  equipment  is  work- 
ing, try  it  out,  Check  operation,  completeness 
and,  if  possible,  calibration,  Bear  in  mind, 
though,  that  an  instrument  displayed  in  work- 
ing condition  and  inviting  an  operational  check 
will  usually  demand  a  premium  price. 

The  approach  that  has  proved  most  feasible 
in  the  acquisition,  rehabilitation  and  improve- 
ment of  older  laboratory  test  gear  can  best  be 
illustrated  by  following  through  a  specific  ex- 
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The  renovated  General  Radio  Type  650A  Im 
pedance  Bridge  with  the  fabricated  nu 
detector-indicator    installed. 


with  internal  batteries,  transistorized  tone 
source,  null  amplifier-detector  and  indicator. 
While  the  new  instrument  claims  greater 
operating  convenience,  increased  range  and 
improved  accuracy,  the  March,  1959  issue  of 
"The  General  Radio  Experimenter"  noted  that 
the  fundamentals  of  good  instrumentation  still 
apply:  "While  specialized  and  unusual  circuits 
often  have  advantages  for  single-purpose 
bridges,  no  satisfactory  replacements  have 
been  found  for  the  simple,  classical  circuits 
in  a  general-purpose  bridge.  Their  accuracy 
and  simplicity  are  difficult  to  surpass  for  direct 
§f  measurements  of  inductance,  capacitance,  stor- 
m  age  factor,  dissipation  factor,  and  both  de  and 
m       ac  resistance." 

Inspection  of  the  exterior  of  the  instrument 
seemed  to  confirm  a  reported  history  of  15 
years  hard  service.  The  panel  paint  was  chip- 
ped and  the  aluminum  eroded,  the  ease  was 

t     mt,         -,      *     ,  >i  damaged  and  the  dials  were  unreadable  because 

ample.  Ine  writer  had  the  opportunity  to  pur-  -       °     *           ,,.      mi     ♦   i     ♦        .ex-u^-i 

v              r,           iTjj-in                 m         /-crt  a  of  corrosion  and  dirt.  The  interior  of  the  bridge 

chase  a  General  Radio  Company  Type  650-A  ,,                ,      T      ,.„,                        mi            .     , 

Impedance  Bridge  in  what  appeared,  at  first  J?ld  a  fonip^telj  different  story.  The  typical 
glance,  to  be  in  very  poor  condition.  Since  the  General  Radio  odor,  compounded  of  high  qual- 
price  was  extremely  reasonable  and  a  genuine      lfcJ  Ba^eIlte  and  honest  ™sl"  flux>  was  noted 

and  immediate  requirement  existed  for  such  when  ^e  case  w™  ?£*  *?2  *?&**?  WJ\S 
an  instrument,  the  transaction  was  completed.  as  ?°od  a*  "ew-  Although  the  lubricant  used 
The  General  Radio  650-A  Impedance  Bridge  on  the  switches  and  potentiometers,  had  hard- 
is  powered  by  self  contained  batteries  and  ened,  there  was  no  visible  mechamcal  damage 
uses  an  internal  galvanometer  as  null  detector  °f  an/  land  »n  J.  a  hasty  continuity  check  dis- 
for  the  dc  resistance  ranges.  The  ac  functions  clor!fd  no  defective  components, 
of  the  bridge  use  an  internal  1000  cycle  tone  .  ^e  necessary  cabinetwork  was  accomplished 
source  but  requires  the  use  of  an  external  null  first  ™e  instrument  panel  was  removed,  hard- 

,i«4-M*«   T>«««rt«  *^„iAnA  «^rt  rt„  <paiiawo.  ware  stripped  from  the  ease  and  the  old  finish 

detector.  Ranges  provided  are  as  follows:  ,      .,,  ,  .  ,  m1_ 

1  removed  with  pamt  and  varnish  remover.  The 

Accuracy  case  was  sanded  smooth,  a  coat  of  sealer  ap- 

Maxi-  Mini-  plied  and  lightly  sanded,  followed  by  two  coats 

mum  mum  of  clear  lacquer  which  provided   a  finish  in- 

2%  distinguishable  from  a  factory  job.  The  handle 

2%  was  B*ven  a  flat  black  lacquer  finish  and  was 

10%  installed,  using  new  screws.  New  rubber  feet, 

screwed  to  the  bottom  of  the  case,  completed 

20%  the  cabinet. 

/c  Next,  all  control  dials,  knobs  and  their  as- 
sociated   hardware   were   removed    and    thor- 

The  photograph  show^s  one  model  of  this  in-  oughly   cleaned  in   a  solvent   bath.    Both  the 

strument.  It  is  well  built,  with  a  Wf  aluminum  Bakelite  and  nickel  plated  surfaces  were  buffed 

panel   and  is  housed  in  a  copper  lined,  ma-  to  a  high  luster  on   a  buffing  wheel.   Buffed 

hogany  case-  The  interior  is  typical  General  coats   of   Simoniz   restored   this   hardware   to 

Radio  quality,  using  solid  bare  wiring,  large  new  condition.  The  instrument  proper  was  then 

precision  potentiometers  and  other  components  given    the    solvent    treatment.    Brushes    and 

representative  of  laboratory  instruments.  Cor-  cloths  were  used  to  remove  all  traces  of  grease, 

respondance  with  General  Radio  disclosed  that  dirt  and  corrosion  from  the  panel  and  interior 

the  Type  650-A  Impedance  Bridge  was  intro-  components.  Extreme  care  was  used  to  avoid 

duced  in  May  of  193S  at  a  price  of  $175.00,  At  damage  to  the  fragile  potentiometers  and  other 

the  time  of  its  discontinuance   in   1959,  this  parts.   After   the   instrument   was   completely 

instrument  was  selling  for  $285,00,  It  is  in-  dry,  contacts  and  moving  parts  were  carefully 

teresting    to    note    that,    by    building    to    the  lubricated  with  Vaseline, 

highest  quality  standards  and  by  using  simple,  The  front  panel  now  received  attention,  Cor- 
straightforward  circuitry,  this  device  could  re-  rosion  was  scraped  from  the  panel  where  chip- 
main,  relatively  unchanged  for  a  period  of  26  ped  paint  had  exposed  the  bare  aluminum, 
years,  the  undisputed  standard  of  the  industry.  Matching  flat  lacquer  was  carefully  puddled 
The  Type  650-A  Impedance  Bridge  was  fi-  into  the  resultant  depressions  in  the  wrinkle 
nally  replaced  by  the  Type  1650-A  in  1959.  finish.  After  the  lacquer  was  dry,  two  coats  of 
This  instrument  is  completely  self  contained,  Simoniz,  buffed  to  a  high  gloss  finish,  com- 
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1,000 
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2% 
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pleted  renovation  of  the  front  panel.  The  knobs, 
dials  and  other  hardware  were  then  installed. 

The  completed  instrument  was  connected  to 
a  battery  source  and  a  pair  of  headphones. 
A  few  quick  checks  showed  that  the  dc  bridge 
was  operating  properly,  although  no  ac  meas- 
urements could  be  made.  Tests  disclosed  that 
the  microphone  hummer,  identified  as  0-1  in 
Figure  1,  was  not  oscillating.  Adjustment  of 
the  microphone  button  linkage  restored  its 
operation  to  normal  and  the  bridge  functioned 
on  the  inductance  and  capacitance  ranges. 

There  is  nothing  sacred  in  the  approach 
described  above.  Actual  work  required  will  dif- 
fer in  each  case  and  there  are  many  methods 
that  may  be  used.  Common  sense,  lots  of  elbow 
grease  and  careful  attention  to  detail  will  lead 
to  good  results.  The  writer  was  fortunate  in 
the  example  cited  as  no  component  replacement 
was  required.  Such  replacements,  if  necessary, 
usually  pose  no  serious  problem.  Rugged  sim- 
plicity is  the  keynote  in  design  of  such 
equipment  and  repairs,  either  electrical  or 
mechanical,  are  not  too  difficult  The  increasing 
availability,  from  local  outlets,  of  precision 
components  in  a  very  wide  range  of  values, 
greatly  simplifies  such  repairs.  The  occasional 
special  part  that  is  required  may  generally  be 
obtained  from  the  manufacturer  and,  while 
prices  on  these  components  are  high,  the  value 
of  the  end  product  usually  justifies  the  expendi- 
ture. 
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The     impedance      bridge  power     supply     and 

amplifier-indicator      unit.  Note      the     extreme 

versatility    of    the    'post  and    plate'    type    of 
construction. 

Once  the  equipment  is  restored  to  mechani- 
cal newness  and  the  obvious  electrical  faults 
corrected,  access  to  precision  measurement  in- 
struments will  permit  adjustment  of  calibra- 
tion circuits  and  verification  of  the  over-all 
accuracy  of  the  repaired  device.  All  is  not  lost 
if  you  do  not  have  the  required  instruments  in 
your  own  shop.  In  todays  diversified  industry, 
it  is  not  at  all  unusual  to  have  a  precision 
electronics  laboratory  just  around  the  corner. 
Schools  and  other  institutions  also  have  pre- 
cision measuring  equipment  which  may  be 
made  available.  Social  contacts  or  a  casual  con- 
versation   at   the    local    ham    club    will    often 
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406  BON  AIR  DR 
TEMPLE  TESRAC!     FIA 


WRONG  FREQUENCY? 

Change  crystal  frequency  with  this  crystal  etching  kit. 
This  popular  SAFE  WAY  kit  supplies  everything  needed 
(even  for  the  plated  type),  ammonium  bi-fluoride,  con- 
tainers, holders  and  complete  instructions.  Shipped  post- 
paid   for   $1,00.    De    Lux    model   $2.00.    Guaranteed* 

HAM      KITS   —   Box    175s,    Cranford,    New    Jersey 


EXCLUSIVE" 

Did  you  know  Bob  Graham  deali  inly  In  Amateur  Radio 
Equipment!  Did  you  know  he  haa  two  atorei  handling  only 
equipment  such  ai  Collins,  National,  Halllcrafters,  Eammarlund, 
Gonset,  Johnson,  Central  Electronics,  Clegg.  Globe,  etc.  f  Die* 
you  know  ho  b  err  ices  all  types  of  ham  fear  as  well  as  buys* 
trades,  swans,  rents,  and  Installs  equipment?  Did  jou  know  he 
has  a  large  selection  of  reconditioned  and  guaranteed  used 
arearT  You  didn't!  Well  now  you  do. 

GRAHAM  RADIO  INC. 

505  Main  St.,  Reading,  Mass.  •  Tel.  944-4000 

1105  Mo.  Main  St.,  Randolph,  Mass.    *    Tel.  WO  3-5005 


BOUND  VOLUMES 

We  have  spared  no  expense  (to  you)  to  pro- 
vide the  most  beautiful  library  binding  for 
Volume  I  of  73.  Each  Bound  Volume  is  in- 
dividually numbered  and  autographed  by  the 
editor.  The  binding  is  in  bright  red!  Volume 
1  consists  of  the  fifteen  issues  from  October 
I960  through  December  1961,  plus  the  cumu- 
lative index  for  the  period.  This  is  about  the 
only  way  of  getting  one  of  those  elusive  Jan- 
uary 1961  issues  of  73,  which  are  now  selling 
for  as  much  as  $5  each  when  you  can  find 
em.  Bound  Volume  I  .  .  .  $15.00 

73     .     1379  E.  15th  St,     -     Brooklyn  30,  N.  Y. 


BINDERS 

Alright,  stop  writing.  We  now  have  binders 
available  for  the  1960-61  and  1962  issues  of  73. 
The  first  binder  has  room  for  15  issues,  the 
second  12  issues.  These  binders  are  in  bright 
red  to  match  our  balance  sheet.  Each  is 
stamped  in  solid  14K  gold  with  enough  iden- 
tification to  eliminate  any  mystery  as  to 
what  you  have  on  your  library  shelves.  Now 
that  your  issues  of  73  are  already  dog-eared, 
here  is  a  handy  way  to  preserve  them  that 
way.  Specifiy  1960-61  or  1962  binders.        $3-00 
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1961-1962  AMATEUR  RADIO 

YEARBOOK 

This  International  Yearbook  is  published  in  England  and 
regularly  sells  for  75$.  We  have  p  few  on  hand  for  only 
50^,  while  they  lash  This  lists  ARRL  countries,  Q5L 
bureaus,  Propagation  conditions  world-wide,  and  oil 
sorts  of  other  data.  From  73 


■ 


APRIL  1962 


75 


-  ■  ■  ■    .',.-. 


■ 


he  appearance  of  this  amplifier-indicator 
assembly,  ready  for  installation  in  the  Gen- 
eral Radio  Type  650  Impedance  Bridge,  is 
enhanced    by    the    use    of    commercial    decals. 

produce  the  required  equipment. 

Calibration  of  reconditioned  equipment  is  not 
as  difficult  as  would  be  expected-  The  calibra- 
tion of  most  instruments  can  be  restored  to 
normal  by  calibrating  at  a  single  reference 
point  for  each  range  of  the  equipment.  An  ex- 
ample of  this  line  of  thinking  may  be  cited  by 
assuming  a  laboratory  signal  generator  for 
which  the  accuracy  of  the  calibrated  output 
level  is  questioned.  A  resistance  check  shows 
that  the  step  and  variable  attenuator  resistors 
are  near  their  proper  values.  Setting  the  cali- 
bration adjustment  to  produce  a  measured  out- 
put voltage  equal  to  that  indicated  by  the  at- 
tenuators, on  a  single  frequency  and  at  a 
single  output  level,  will  probably  hold  good  for 
all  frequencies  and  all  output  levels  within 
the  ranee  of  the  instrument- 
While  the  results  that  can  be  obtained  with 
the  older  instruments  have  been  covered,  minor 
modifications  and  additional  features  can 
greatly  enhance  the  value  of  such  equipment. 
The  General  Radio  Type  650-A  Impedance 
Bridge  provides  a  good  example  of  this.  While 
this  instrument  had  been  restored  to  its  origi- 
nal condition,  it  still  left  something  to  be  de- 
sired in  operating  convenience.  Use  of  the 
internal  batteries  was  expensive  and  presented 
a  recurring  maintenance  problem.  Headphones, 
used  as  the  null  detector,  were  awkward  and 
were  relatively  insensitive. 

The  panel  access  battery  compartment,  meas- 
uring fi%"  x  2%"  x  IQ%",  provides  sufficient 
room  to  install  a  low  voltage  dc  bridge  supply, 
selective  audio  amplifier,  null  indicator,  loud- 
speaker and  power  supply.  The  photographs 
show  assembly  details  of  the  added  unit  and 
its  installation  in  the  renovated  bridge*  The 
"post  and  plate"  method  of  construction  shown 
is  ideally  suited  to  modification  work  where 
available  space  may  prohibit  use  of  the  con- 
ventional chassis  and  panel  approach,  This  ad- 
ded assembly  is  shown  as  an  example  of  a 
successful  approach  to  instrument  modification 
and  the  convenience  of  the  self  contained  null 
detector  and  indicator  more  than  justifies  the 
cost  and  effort. 

Basically,  the  circuit  consists  of  one  half 
of  a  12AT7  as  an  input  amplifier,  followed 
by  the  other  section  of  this  tube  as  a 
phase-shift,  selective  feedback  amplifier.  Stand- 
ard tolerance  components  are  used  to  roughly 


tune  the  phase  shift  network  to  the  bridge 
oscillator  frequency  and  feedback  is  set  just 
short  of  oscillation  by  selection  of  resistor  "R*\ 
This  stage  is  coupled  to  a  6E5  indicator  tube 
for  visual  indication  of  bridge  balance  and  to 
a  6C4  amplifier  stage  which  feeds  a  small  PM 
speaker. 

Other  categories  of  instruments  may  require 
different  approaches  to  their  repair  and  mod- 
ernization. The  end  result  of  another  renova- 
tion project  is  shown  is  the  photographs.  The 
signal    generator    is    one    of    the    family    of 
"Microvolter"  HF  and   VHP  laboratory   gen- 
erators  manufactured   by  the    Ferris    Instru- 
ment   Corporation    of    Boonton,    New    Jersey; 
These   instruments  were  used   in  great  quan- 
tities   during    the    last    war    and    are    widely 
available  on  the  surplus  market.  The  case  and 
panel  of  this  particular  unit  was  in  poor  con- 
dition and   complete  refinishing  was  required. 
A   spray  lacquer  finish   and   the  use   of   com- 
mercial marking  decals  gave  the  instrument  a 
"good  as  new"  appearance.  The  rf  section  of 
the  generator  was  in  very  good  condition  and 
the   only  work    required    was    replacement   of 
the    output   cable    and    cleaning    of    the    band 
change    turret    and    attenuator    contacts.    The 
power  supply  chassis  was  another  story  since 
all   capacitors   required   replacement,    Surplus, 
oil  filled  units  were  installed  in  the  line  filter 
assembly.   New  wiring  was   installed  between 
the  sub-assemblies.  The  unit  was  checked  out 
and  performance  found  equal  to  that  of  a  new 
instrument. 

This  article  has  described  the  advantages 
that  can  accrue  from  the  use  of  kit  instruments 
and  older,  precision  test  equipment.  It  has  fur- 
ther demonstrated  how  a  laboratory  may  be 
assembled  on  a  limited  budget.  Application  of 
the  techniques  outlined  herein  should  result  in 
a  high  degree  of  success;  broaden  the  experi- 
ence and  increase  the  capability  of  any  ama- 
teur who  enters  into  this  field  of  endeavor, 

m  #  t   Pafenberg 


Letter 

Dear  Wayne, 

The  translator  mike  preamp  (p,  10,  November  73)  was 
rather  interesting.  Naturally  T  put  one  together  to  use 
with  my  G  unset  II.  I  cut  the  distortion  from  2.8%  to 
about  half  of  that  by  making  a  few  small  changes  in  the 
circuit,  aB  follows: 

LeVatiffhn  Shipley  KGCFF 
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(Finland    from    page    19) 

due  to  the  fact  that  they  must    have  certain 
number  of  CW  contacts  before  they  are  allow* 
to  pa*s  the  General  Class  examination. 

SEAL  Board  consists  of  the  President  plus 
nine   members,    SRAL  Bureau   has   a   regular 
personnel   of  one   man    (OH2XK)    in   full-day 
work,    and    the    Secretary.    Magazine    Editor, 
Treasurer   etc.   just    take   their   share   of   the 
activities  in  their  'leisure  times.1  Both  in-  and 
outgoing  QSL  cards  are  handled  free  of  charge 
at  SRAL  QSL   Bureau,  all  costs  are  covered 
by  the  annua]  membership  fees.  No  economical 
help  is  received  from  outside.  The  annual  bud- 
get is  of  a  class  of  approximately  $12,500  US, 
the  membership  fee  being  2000  mk    ($6)    per 
year.   The  license  itself,   being  valid    for  five 
years,  costs  1100  mk  ($3.40).  In  this  connection 
it  may  be  of  interest  to  mention  that  in  Finland 
every   licensed    amateur    must    be    member    of 
SRAL.    This   is   a    regulation   of   the    Finnish 
4FCCf    (Post    and    Telegraph    Ministry)     and 
probably  due  to  the  control  system. 

Every  day  you  may  hear  an  OH  on  the  air. 
Listen  to  the  low  end  on  7  mc,  or  to  the  hi^h 
end  of  14  mc,  always  OH  stations  welcome  calls 
from  you.  Don't  ask  us  to  teach  you  Finnish; 
it  may  be  a  bit  difficult  to  you.  Anyway,  if  you 
seriously  want  it,  let's  start  right  now:  Here 
are  a  few  words  which  you  may  use  on  the 
bands  to  surprise  your  Finnish  friends.  Hi!  — 
terro-I,  Cheerio!  =  heil,  cuagn  =  nakemtin 
(a=  .  — .  — .- — ),  thanks  =  kiitos,  many  thanks 
=  kiitoksia.  and  finally,  when  you  take  a  drink 
and  try  to  say  "Prosit!",  or  "Rendez  vous"  or 
something  like  that,  you  can  as  well  try  to  say 
it  in  pure  Finnish:  "holokykolukyn!",  but  you 
must  have  something  really  strong  in  your 
glass  then,  hi.  Just  a  declaration  about  a  and  o 
letters:  a,  or  "a  with  two  dots"  is  pronounced 
like  'a'  in  the  word  'mad*,  and  l>  like  4a"  in  the 
word    *work\    On    CW    they    are   as    follows: 


Holok  ynkolfik yn !  73 ! 


OH2YV 


One  of  the  typical  experimenter's  ham  stations. 
OH2MK  shack  is  in  the  attic. 
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CITIZEN     BAND 

All    22    Frequencies    in    Stock 

CLASS    "D"    CRYSTALS 

3rd  overtone.  ,005%  tolerance— to  meet  all 
F  C  r  requirements,  Hermetically  sealed 
OCWtJ  holdera.  %"  pin 
spicing —  ufiO   pint     rO&ft 


pine  aielliblc.   add  15£   per  crystal). 


$0.95 


EACH 


The  following  Cliu  "D"  CMrzen  Bind  frequencies  In  stock 
(frequencies  listed  in  megacycle*} :  26.965.  26,975,  26,965, 
27,005,  27.01  a,  27.025,  27.015. 
27.085,  27105.  27,M5,  27,125, 
27,175.     27,185,     27.205,     27,215, 


" 


27.055,     27,065.     27.075. 
27.135.     27  J  55,     27.165. 

27.225, 


Matched   crystal   sets   for 
Specify    equipment    mike 


ill    CB    units.    .    .    , 
and    model    numbers, 


$5.90   per  let 


RADIO  CONTROL  CRYSTALS   IN  HC6/U  HOLDERS 

Specify    frequency,    W*    pin    spacing  ...  pin    dfiraeter    .05 


(.(398  pin  diameter,  add   J5tf> . .. 


- , , 


• .  *  ■ 


* .  * ,  fkiOj  ea> 


FUNDAMENTAL    FREQ,    SEALED    CRYSTALS 

In    HW   holders 

From  1400  KC  to  2000  KC    .005%    Tolemce. . 

From  2000  KC  to  10,000  KC  any  frequency 

,  U"0    fC         -I-  Ol  Sf  nflCe        m  m  W  <m  m  <f  m.m  dr..  «.— •»  *   ,    .   .    .  m    .    *    *    ■    *    ,   * 

SEALED   OVERTONE    CRYSTALS 
Supplied  in  metiJ   nCe/U  holders 

Pin  spacing  .486,  diameter  .050 
15  to  30  MC  .005  Tulerar?ce 


.,.$4.95  ei. 

...$3.50  ea. 


30  to  45  MC  ,005  Tolerance. 
45  to  60  MC  ,005  Tolerance.. . 


«i, »•,*,.**,, 


.  *  *  * 


,    4    ,     ■ 


. .  .13.65  ea, 
.*....,»...  5  ■*? .  I  u  ea. 
. .  ,$4,50  ea. 


QUARTZ   CRYSTALS 
FOR   EVERY  SERVICE 

All  crystals  made  from  Grade  "A/1 
Imported  quarts — ground  and  etched  to 
exact  frequencies.  Unconditionally 
£ii  arm  teed!   Supplied  In; 


FT -243  holders 

Fin  spicing  %" 
Fin  diameter  ,093 


MC-7  holders 
Pin  spicing  %" 
Pin  diameter  .125 


UUA/Ait     holders        FT- 171  holders 
Pin    spacing    W        Pin  spacing  *i" 
Fin    diameter     125  Banana  plni 


MADE    TO    ORDER    CRYSTALS       •       Specify   holder   wanted 

1001    KC  to  2600    KC: 

. 005 St    tolerance .........  j,  ,.......-,  t  «,-.#»  ••»*-•»*« -*t  50  ea 

2601  KC  to  9000  KC: 
.005%    tolerance. ...,-. - $2-50  ea. 

9001  KC  te  fl.OOO  KG 
.flOFi^i     tnlipmnre   .    .  .......  .,.♦......    $3-00  ea. 

Amateur,    Novico,    Technician    Bond    Crystals 

,01%    Tolerance   .    .    ,    $1-50   aa. -tfu    meters    (37UI-3T49    KC). 
40  meters  (7152-7198  EC),  15  meters  (7O34-7082  KC).  6  meters 
{8335-8650  KC)   witliin   1   KC 
FT-241    Lattice    Crystals    in    all    frequencies    from    3T0    KC    to 

540  KC  (all  except  4orV  KC  and  500  KC) 50*  **. 

Pin  spacing   W   Pin   diameter  .093 

Matched  pairs  -+-  15  cycles  $2.50  per  pair 

200  KC  Crystals.  $2,00  ea. ;  455  KC  Crystals,  $1.25  ea. ;  500  KC 

Crystals,    $L50    ea*;    100    KC    Frequency    Standard    Crystals    In 

1IC6/U   holders   $4,50   ea. ;  Socket   for   FT-243   crysial    15*   aa.; 

Dual  socket  for  FT-243  counts,   15*  ea,;  Sockets  for  MC-7  and 

FT-171    crystals    25*    «bl;   Ceramic   socket    for   HC6/0   crystals 

20ce». 

Write  for  new  free  catalog  5  961  complete  with  oscillator  circuit! 


ASK  YOUR  PARTS  DEALER  FOR  TEXAS  CRYSTALS 

Bee  his  red  display  .  ,  ,  if  he  doesn't  stock  them,  send  ua 
his  name  and  order  direct  from  our  Florida  factory, 

NOW  I  Engineering  samples  and  small  quantities  for  proto- 
types now  made  either  it  Chicago  or  Ft.  Myers  Plant.  24 
Hour   Servire' 

IN   CHICAGO.   PHONE   GLadstone  3-3555 


Dept. 


RUSH   YOUR   ORDER  TO  OUR   NEW  PLANT 
Use  coupon  below  for   1st  Class  shipment. 

TEXAS  CRYSTALS 

G-42,    1000    CRYSTAL    DRIVE,    FORT    MYERS. 
For   titra  fast   service.    Phone   WE   6*2100 


FLA. 


r 
I 
■ 
I 
I 
I 
I 
I 


I 

ATTACH  THIS  COUPON  TO  YOUR  ORDER   FOR  SHIPMENT  I 
VIA    1ST   CLASS   MAIL  AT   NO  EXTRA   COST 

TERMS:  All  items  subject  to  prior  sale  and  change  of 
price  without  notice.  All  crystal  orders  must  be  accom- 
panied by  check,  cash  or  MO.   with  PAYMENT  IN  FULL, 

G-42. 
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W2SKE/MM  [Mobile  Motel] 


Bill  Leonard  W2SKE 


Adding  it  up  the  other  day,  W2SKE's  total 
operating  time  in  the  past  two  years  came 
to  just  about  500  hours.  But  of  this  total,  less 
than  200  took  place  from  the  home  QTH.  The 
rest  involved  temporary  locations — more  than 
20  of  them  scattered  across  a  dozen  states  and 
half  a  dozen  countries.  These  temporary 
set-ups  provided  more  fun  and  more  memo- 
ries than  conventional  hamming,  perhaps  be- 
cause they  offered  something  of  a  challenge. 
They  meant  not  only  operating,  but  'getting  on 
the  air5,  as  well,  And  as  every  ham  knows, 
getting  on  the  air  is  usually  more  fun  than 
being  on  the  air. 

W2SKE  operated  from  a  hotel  in  the  Chi- 
cago loop,  from  another  in  the  Dominican  Re- 
public, from  a  fishing  camp  in  Canada,  sum- 
mer homes  in  Long  Island  and  New  York 
State  —  but  most  often  of  all  from  motels. 
Motels  of  all  sorts  and  descriptions  and  price 
ranges,  motels  perched  on  hills  in  the  quiet 
country  that  might  have  been  designed  with 
ham  radio  in  mind,  motels  dominated  by  traf- 
fic and  noisemaking  neon  signs,  motels  in 
Miami  and  Tallahassee,  San  Juan  and  San 
Isidro,  Des  Moines  and  Dubuque,  Hanover, 
New  Hampshire  and  Avon,  Connecticut,  Bos- 
ton and  Los  Angeles.  The  DX  score  from  these 
one-or  two-or  three-night  stands  runs  to 
something  like  50  countries  on  10,  15,  20,  40 
and  80  8 SB,  in  all  countries.  But  much  more 
important  is  the  fact  that  with  an  absolute 
minimum  of  fuss  and  feathers  one  was  able  to 
stay  'in  touch*  with  the  gang  or  the  family.  A 
ham  who  travels  as  part  of  his  job,  or  a 
ham  who  travels  for  vacation  fun  usually  has 
more  time  for  hamming  'away*  than  *at  home/ 
That's  why  motel  mobile  has  meant  so  much 
to  me.  The  trick  is  to  make  it — no  pain,  no 
strain.  Here's  how. 

The  requirements  for  'motel  mobile,'  or  any 
type  of  'quickie  portable'  operation  are  ( 1 ) 
equipment  that  is  small,  light,  easily  packed, 


MBBBdQj 


TAPE      II   Z 


Fig.    2,    The    quickie    trtband    doublet. 


rugged  and  reliable,  (2)  an  antenna  system 
and  equipment  that  combine  to  provide  a 
station  that  will  'get  out  good'  {it's  just  no 
fun  to  get  on  the  air  with  flea  power  and  talk 
only  to  flares),  and  (3)  the  station  that  is 
easy  to  put  up  and  take  down  (a  half  hour 
or  so  to  get  going,  and  as  much  to  pack  up  is 
all  the  effort  a  one-day  stand  is  worth,  but 
proportionately  more  effort  can  go  into  a  vaca- 
tion set-up). 

In  these  days  of  SSB  and  miniaturization 
none  of  the  above  is  difficult.  The  author  is 
fortunate  in  having  a  Collins  KWM'-2  as  his 
basic  piece  of  equipment.  Though  this  hunk 
of  gear  goes  a  long  way  in  fulfilling  the  re- 
quirements above,  it  is  by  no  means  essential 
to  'quickie  portable'  operation.  What  is  essen- 
tial is  a  transceiver — or  rather,  a  station  that's 
all  of  a  piece,  arte  hunk  of  gear-  No  matter 
how  compact  the  equipment,  the  process  of 
hooking  up  a  receiver  and  transmitter  after 
lugging  them  around  in  at  least  two  packages 
makes  the  whole  operation  more  trouble  than 
it's  worth.  The  real  secret  in  'motel  mobile'  is 
that  it  not  be  'more  trouble  than  it's  worth/ 

So  if  you're  building,  build  a  transceiver,  or 
a  transmitter  in  a  receiver  cabinet.  If  you're 
buying,  buy  a  transceiver. 

Weight?  If  you  do  your  travelling  by  car, 
weight's  not  the  factor  it  is  if  your  motel, 
hotel  or  camp  is  at  the  end  of  a  plane  trip. 
But,  obviously  it's  just  no  fun  lugging  a 
couple  of  hundred  pounds  of  gear  in  and 
out  of  a  car.  Besides,  it  clutters  up  that  motel 
room.  A  fifty  pound  limit  for  everything,  in- 
cluding spares,  mike,  antennas,  etc-,  is  prac- 
tical. 

Assuming  then  you  have  fifty  or  fewer 
pounds  of  dynamite,  Assume  you  can  unpack 
it  and  plug  it  in  the  wall  within  five  or  ten 
minutes.  The  only  problem  then  is  the  sky- 
wire.  And  here's  where  experience  pays  off. 
The  veteran  motel  mobiler  knows  that  no  two 
motels,  like  no  two  women,  are  exactly  alike. 
He  may  or  may  not  be  able  to  drive  around 
looking  for  the  Ham's  Paradise  Motel  (TV, 
Free  Baby  Sitter,  Coax  Outlet  to  3  element 
beam  in  every  room) .  Chances  are  he'll  arrive 
in  the  gathering  dusk  by  car,  or  taxi  from  the 
airport,  and  have  about  twenty  minutes  to 
case  the  joint  and  rig  a  sky  wire  before  the 
XYL  and  darkness  descend.  He  must,  there- 
fore, be  prepared!  I  always  carry  the  follow- 
ing   (in  addition  to  a  small,  basic  tool  kit) : 
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A    500   foot   spool    of   wire    (#20    or    22 

enamel  or  bare  copper), 

A  pre-fabbed  20-meter  dipole,  with  small 

egg  insulator  at  the  ends,  a  small  egg  insula- 
tor   in    the    middle,    and    50-100    feet    of 

RG58  U  attached, 
A  small  L-match  unit  (see  later  text). 
A  pocket  compass* 
4  small  insulators. 
1  roll  of  electrical  tape* 
50  feet  of  thin  nylon  rope  or  clothesline. 

This  combination  is  guaranteeed  to  get  you 
on  the  air  on  at  least  20  meters,  and  probably 
on  all  bands  in  very  short  order  from  any 
motel  and  from  practically  any  resort  hotel. 
For  a  mid-city  hotel  I  have  used  the  Mosley 
Tote-term  a  with  very  good  results. 

Anyway,  let's  assume  you  arrive  at  Para- 
dise Motel.  Rule  #1  is —  case  the  QTH  before 
asking  for  your  room.  Behind  almost  every 
motel  there's  a  field.  At  the  far  end  of  almost 
every  field  there's  a  tree*  a  fence,  or  at  least 
a  bush.  Try  to  get  a  room  facing  the  field  (sec- 
ond story  if  it's  a  two  story  motel).  Visualize 
a  long  wire  streaming  from  this  room  to  that 
'hook/  There  may  be  several  rooms  in  a  row 
that  'qualify*'  Ask  for  one  of  them.  If  there's 
no  field  or  wide  open  space,  chances  are  almost 
100%  there'll  be  a  light  stanchion,  or  tele- 
phone pole  nearby.  Get  a  room  with  clear  line 
of  sight  to  one  or  more  of  these  supports. 

What  you  have  in  mind — and  what  you'll  be 
able  to  rig  in  almost  no  time  in  almost  all 
motel  QTHs  is  a  thirty  random  length  wire 
stretched  as  far  as  possible,  preferably  in  a 
favored  direction.  Any  wire  110  or  more  feet 
long  at  any  height  will,  when  matched,  work 
on  any  and  all  bands  from  10  to  80,  The  longer 
the  better  and  the  easier  to  match.  Also — the 
longer  the  more  directional,  and  the  higher 
the  band  the  more  the  wire  will  tend  to  fire 
off  the  ends  of  the  wire. 

The  important  thing— forget  about  pruning, 
measuring,  or  getting  a  'resonant'  hunk  of 
wire.  Practical  considerations  come  first — run 
it  out  'thataway'  and  let  it  go  at  that,  Don*t 
be  upset  if  your  hunk  of  wire  averages  only 
6  feet  off  the  ground.  Just  get  it  as  high  as 
you  can.  Use  the  hunk  of  clothesline  or  nylon 
line  to  help  you  get  over  the  top  of  a  tree 
limb.  Hook  the  near  (or  motel)  end  to  a  nail, 
balcony  or  what  have  you  near  your  room 
(through  an  insulator,  of  course).  Run  the 
lead-in  through  door  or  window  sash  into  the 
motel  room.  Wrap  the  section  of  wire  that 
passes  close  to  the  window  or  door  jamb  with 
plastic  tape, 

A  few  motels  do  not  come  equipped  with 
built-in  fields  or  woods.  In  that  case  forget 
about  everything  but  20  meters.  String  your 
readi-built  dipole  between  two  light  stanchions, 
two  palm  trees,  two  balconies,  or  two  blondes. 

One  other  trick  some  of  the  motel  mobile 
gang  uses,  Even  those  who  don't  go  to  the 
trouble  of  putting  a  mobile  in  their  car  will 
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YHF  1 


2  METER  CONVERTER,  Xtal  controlled,  4db 
noise  figure,  5  low  noise  VHF  transistors*  Requires  15  ma  @ 
11-15  VOC,  Complete  with  instruction*,  $  49.95 

6  METER  CONVERTER,  xtoi  controlled,  4 db 

noise  figure,  4  low  noise  VHf-  fronsiirors.  Requires  13  ma  @ 
11-15  VDC  Complete  with  Instruction*,   $  44.95 

2  METER  PREAMPLIFIER,  4  db  noise  figure,  21 
db  gain,  only  1  x  2-3/8  inches  for  easy  installation.  Requires 
?.5~mo  @  11-15  VDC.  Complete  with  imtrucrioro,   S  (2.95 


ESL  NUVISTOR  PREAMP 


HI   Gain  20  db 
Lo  Power  Drain 
Lo  Noise  Figure 

Models  for  220  me, 
144-160  me,  50-54  mc, 
and  27-30  mc 

Wired  and  tewteil 
&S.G5   prepaid 

Kit   Form 
$5.95  prepaid 


Includes  6CW4 
Includes  6DS4 
2"  x  JW  x  1% 


*9 


All  nuvistor  converters  tailored  for  your  use 
$56+95  with  power  supply;  $45.95  without 
power  supply,  prepaid.  Inquiries  invited. 

Electronic  Specialists  Laboratories 

S01   $.   Aver  St,  Harvard,  Illinois 


DOW-KEY   CONNECTORS 


l 


PANEL  MOUNT 

Durable*   silver 
plated,    precision 
made.    Only  5a" 
hole  is  needed, 
no  screw*. 

ea.    *■<■**?  y 


DOUBLE  MALE 

Favorite  every* 
v*Se*e     Precision 
macfc,  rugged 
tacking  lype. 
Silver  plated. 

eat  *  .  .    1 ,25 


DOW-KEY  COMPANY,  Thief  River  Falls.  Minn 


DX-  1  00    OWNERS 

Increase  power  by  50%. 

Run  240  watts  AM-H00  watts  CW  or  SSB.  Complete 
kit  and  instructions  for  adding  another  fil46  to  finul 
only    $19.95.    Similar   kit    for   TX-1.    Order    or    write, 

W4KUV-W4NZS. 

BEST    RADIO    SERVICE 
610    N,    Madison  Goldsboro,    N,    C 
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install  a  ham  antenna  on  the  family  buggy. 
Then,  when  sack-down  time  comes,  they  simply 
run  coax  to  the  car  antenna  and  away  they  go. 

The  random  length  of  long  wire  across  the 
open  field  is  best.  On  the  higher  frequencies  it 
exhibits  real  gain  in  favored  directions,  A 
length  between   180  and  270  feet  is  ideal. 

Some  sort  of  simple  coupler-matching  device 
is  almost  always  necessary  in  feeding  this  long 
wire  into  a  pi-network  final.  It's  probably  a 
mistake  to  call  this  device  an  antenna  tuner — 
it's  simply  an  L-network  for  matching  the 
relatively  high  impedance  of  the  end-fed 
antenna  down  to  the  52  ohm  pi  final,  If  all 
hams  used  long  wires,  pi  networks  could  simply 
be  designed  to  accommodate  higher  impedance 
ranges. 

I  have  always  used  the  Globematcher  Jr. 
AT-3,  a  tiny  little  package  with  a  neon  bulb 
loading  indicator  and  two  controls.  Proper 
loading  on  the  final,  coupled  with  maximum 
soup  in  the  neon  bulb  indicates  proper  tuning. 

If  you  want  to  build  your  own,  the  matcher 
looks  like  this: 


160 


ANT 


I/4W  NEON 
MOv 


The  coil  is  a  one  inch  diameter  Miniductor, 
25  turns  with  5  taps  at  2,  5,  10,  20  and  25 
turns. 

One  other  antenna  has  been  used  with  suc- 
cess when  operation  above  20  meters  was  not 
desired.  It  is  for  use  at  locations  where  a  long 
wire  is  not  practicable.  This  is  about  the  sim- 
plest tri-bander  we  know  of.  Take  a  33  foot 
piece  of  twin  lead,  tie  the  ends  together  and 
attach  two  small  insulators.  Cut  the  twin  lead 
wires  at  the  center,  insert  insulators,  and  at- 
tach RG-58/U.  Cut  one  wire  8  ft.  2  inches 
each  side  of  center  and  pull  off  enough  of 
the  outerwvre  to  reach  up  the  half  inch  or  so 
to  the  top  wire,  to  which  it  is  fastened. 

Just  one  more  step.  Cut  two  11  ft.  2  inch 
sections  of  insulated  bell  wire  and  lay  them 
along  the  middle  of  the  twin  lead,  soldering 
to  the  coax  at  the  center,  and  securing  them 
along  the  length  of  the  twin  lead  every  18 
inches  or  less  with  electrical  tape.  Reinforce 
the  center  section, 

A  low  swr  is  obtainable  on  10,  15  and  20 
this  way.  Build  and  prune  and  tune  before  you 
set  it  out. 

In  summary  .  ,  .  modern  motels  and  modern 
ham  radio  make  it  possible  to  get  on  the  air 
fast  and  effectively,  and  get  off  the  air  and 
ready  to  move  on  while  the  XYL  is  packing 
the  unimportant  things,  like  clothes. 

.  .  .  W2SKE 


POSITION  OPEN 


Many  people  spend  all  of  their  lifetimes  not 
working  for  ham  radio  magazines.  This  is  a 
terrible  waste.  If  our  country  is  to  really 
prosper  we  have  to  cut  waste  to  the  bone  and 
trim  the  fat.  Help  America  to  prosper,  work 
for  a  ham  magazine.  Perhaps  you  are  worried 
that  you  do  not  have  the  proper  qualifications 
to  apply  for  such  a  position.  Please  check  the 
following  application  blank  and  send  it  in 
immediately,     together     with     the     customary 


$8,50  job  application  processing  fee.  Your 
duties  as  a  staff  worker  on  the  magazine  will 
be  to  read  each  issue  carefully,  ignoring  the 
gross  technical  mistakes  that  abound  and  to 
talk  as  many  friends  as  possible  into  subscrib- 
ing, A  certain  amount  of  time  should  be  spent 
inducing  advertisers  to  make  more  use  of  the 
73  pages.  Should  these  duties  seem  a  bit  harsh, 
we  have  a  few  supervisory  positions  open; 
however,  the  application  fee  for  these  is  $6.50, 


i 

.  • ..-..- i • • 

name  call  j    name  call 

1 

i 

address  (QTH)  j   address  (QTH) 

city  zone      state  J    city  ions      state 

a  $3.50  one  year  Q  $*0  LIFE  J  $3,50  one  year  □  $40  LIFE 

□  $6,50  two  yean  D   Renewal  (I  think)       j    □  $6.50  two  years  Q  Renewal  (I  think) 

□  $9.00  three  years  □  New  subscription       |    Q   $9.00  three  years  □   New  subscription 

(I  think)  j  (I  think) 

Start  with:  current  issue  □  next  Issue  □    ]    Start  with:  current  issue  □  next  issue  Q 

I 
I 

72     Hf^st^^Iu*      l379  ^ST  l5+h  STREET,    j     **2     Uf ^^^•^^     1379  EAST  15th  STREET, 
ID    itlufajme     BROOKLYN  30,  N.  Y.       i    f  $    iflafajtHe     BROOKLYN  30,  N.  Y. 
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Donald   A.    Smith    W3UZN 
Associate   Editor 


and  Tests  the 


Heathkit  IM-10  VTVM 


Heath's  new  VTVM,  though  not  strictly  a 
piece  of  ham  gear,  none-the-Iess  is  equip- 
ment that  no  ham  should  be  without,  It's  almost 
impossible  to  check  out  or  repair  a  piece  of 
gear  without  a  good,  reliable,  VTVM. 

The  IM-10  has  a  number  of  features  over 
its  predecessor f  the  V7A.  One  of  the  most  im- 
portant, is  the  new  6"  meter  which  really 
spreads  out  the  scales.  To  make  its  use  even 
more  convenient,  the  scales  are  color  coded. 
Zero  and  Ohms  adjusts  are  thumb  adjustments 
instead  of  knobs.  Two  new  low  ac  scales  have 


been  added  for  more  accurate  measurement  of 
low  ac  voltages.  No  printed  circuit  board  is 
used  in  the  IM-10,  as  it  is  in  the  VTA.  1% 
precision  resistors  are  used  as  multipliers  and 
the  6",  200  microampere  meter  has  a  full  scale 
accuracy  of  2%* 

A  dual  triode,  12AU7  tube  is  used  in  a  bal- 
anced-bridge circuit,  with  the  meter  reading 
any  imbalance.  With  no  voltage  input  to  the 
12AU7,  as  would  be  the  case  when  not  actually 
measuring  a  voltage,  each  section  of  the  tube 
will  draw  the  same  current.  The  meter,  which 
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ALL  1WITCHU  VIEWED  FROM  HE  A* 

■JLHGC   1WTCU  MAI.  CC.  IJ¥POL 
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HEATH  K*T    3 Eft VICC   BENCH    VTVM 
MODEL     I  MHO 
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applied  to  one  of  triodes,  one  half  of  the  tube 
will  draw  more  current  than  the  other,  causing 
a  difference  of  potential  to  exist  between  the 
two  cathodes.  In  this  case,  current  will  flow 
through  the  meter  because  of  this  difference 
in  potential  or  unbalance  and  the  needle  witl 
indicate  the  amount  of  voltage  in  the  circuit 
being  measured.  A  Eero  adjust  control  is  pro- 


Heathkit 
VTVM ....  IM-10 


is  connected  between  the  two  cathodes,  can 
not  indicate  any  reading,  as  the  potential  of 
each  cathode  is  the  same.  When  a  voltage  is 


Weight:  5  lbs 

Size:  6/2 "  x  9'/2  *  x  5"   deep 

Power:  105-125  vac  50/60  cy 

Ohmme+er  Battery:    L5  v  l1Cn 

DC   Ranges:    L5,   5,    1 5,   50,    1 50.   500, 

1 500 
AC  Ranges:  Same  as  DC 
Ohmmeter:   1 000  ohms  (10  ohms  centef 

scale) 
Multiplier:     XI0,     XI 00,     XIK,     XI  OK, 

XIO0K,  XIM 
Construction  Time:  7  hours 
DC  Input  Impedance:   I  I    megohms 
AC  Input  Impedance:  32QK 
Accuracy:  3%  on  DC;  5%  on  AC 
Price:  $32,95 


f 


or 


th 


e 


P.D 


:::  Space  Raider  brings  you  the  amazing  Polarized  Diversity  Beam 
designed  by  K6CT  and  proven  by  DX  men  the  world  over.  P.  D.* 
virtually  eliminates  the  80%  of  QSB  caused  by  polarization 
shift.  P.  D.  Beams  offer  vastly  improved  forward  gain,  front-to- 
back  and  side  rejection  ratios*  Space  Raider  beams  priced  from 
$44.50.  Write  for  particulars*  Shipping  on  direct  orders  prepaid 
in  48  states. 


Polarized  Diversity 


P.   D.  —  The  Ultimate  in   Per- 
formance 

New  High  in  Forward  Gain  & 
F  B  Ratio 

Amazing    Side    Rejection 

The  Major  Cause  of  QSB  Elimi- 
nated at  last  —  by  P»  DJ 

P.  D.  Beams  Available  for  20, 
15,  10,  6  and  2  Meters 

PATENT  PENDING 


y&acs 


ANTENNAS 

1076  E.  WALNUT  ST.,  PASADENA,  CALIF. 

Ph  (213)  SY  2-2526 
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ided  to  balance  the  current  flow  through  one 
alf  of  the  tube  (no  voltage  being  measured), 

0  that  both  triode  currents  will  be  the  same. 
Of  course  not  all  voltages  between  zero  and 

500  volts  can  be  applied  to  the  grid  of  one 
f  the  triodes,  so  multiplier  resistors  are  used 
:>  extend  the  basic  voltage  range  up  to  1500 
olts.  These  multiplier  resistors  are  1%  pred- 
ion resistors,  as  any  inaccuracy  in  these  re- 
istors  would  be  reflected  in  the  voltage  read 
n  the  meter  and  hence  affect  the  over-all  ac- 
uracy  of  the  instrument. 

On  ac,  operation  is  basically  the  same,  ex- 
ept  that  a  «!AL5  is  used  in  a  half- wave 
oltage  double r  circuit  and  ac  to  be  measured 
>  connected  to  it.  When  the  ac  voltage  being 
leasured  is  greater  than  150  vac,  multiplier 
esistors  are  switched  in  (by  the  range  selector 
witch),  to  keep  the  input  to  the  6AL5  with-in 
;s  rating.  The  output  (dc)  of  the  6AL5  is 
roportional  to  the  applied  ac  voltage  and  is 
onnected  by  the  function  switch  to  the  dc 
mltiplier  section-  Here  the  voltage  is  handled 

1  the  same  manner  as  when  the  instrument  is 
eing  used  on  dc. 

The  electronic  Ohmmeter  section  of  the 
rTVM  uses  a  1.5  volt  battery  connected  in 
eries  with  multiplier  resistors  as  well  as  the 
esi stance  to  be  measured.  How  much  battery 
oltage  fed  to  the  12 ATI 7  tube  depends  on 
he  ratio  between  the  resistance  to  be  meas- 
red  and  the  multiplier  resistance  of  the  ohm- 
leter  section.  Though  the  ohmmeter  section 
oes  have  a  battery,  the  instrument  must  still 
e  connected  to  the  ac  line  and  turned  on,  so 


NEW  LOW  PRICE:  $14.95  BUYS 
2-METER  RECEIVER  &  2/6/10  METER  XMTR 
SCR-522  rcvr,  xmtr,  rack  & 
case,  exc.  cond.  19  tubes  In- 
clude 832 As.  100  156  mc  AM, 
Satisfaction  grid.  Sold  at  less 
than  the  tube  cost  in  surpJusI 
Shpg    wt    85    lbs.    FOB    Brern- 

KiT  *"h"....  $14.95 

Add  $3,00  for  complete  tech- 
nical data  group  including 
original  schematics  &  parts 
lists,  I.F.,  xtl  formulas,  instruct, 
for  AC  pwr  spiv,  for  rcvr  con- 
tinuous tuning,  for  xmtr  2-meter  use,  and  for  putting 
xmtr   on  6   and    TO   meters. 

CLOSED-CKT  OR  BROADCAST  TELEVISION 

with  these  Navy  cameras  CRV-59AAC  W/sync  unit 
Block  1  C-T,  as  removed  from  operating  Navy  Air- 
craft, with  ALL  the  tubes  (all))  plus  the  VHF  xmtr 
for  it,  same  condition,  T-61/AXT-2,  plus  schematics/ 
conversion  instr.  to  home  TV  syncs,  fob  Los 
Ang.     ...,., $149.50 

POPULAR  Q-5'ER 

BC-453-B:  190-550  kc;  I.F.  85  kc  Use  a*  rcvr,  as 
tunable  LF*,  as  double*  conversion  for  other  rcvrs. 
Checked  out,  good  cond.,  w/schem.,  align.  Instr., 
pwr    sply    data,    etc     RaiJEx    only,    fob 

For    Fixers:  Same,    inoperative »*  +  **•••««.«  *$5*95 


$12.95 


QX-535  RECEIVER 


See    p.    66    Dec,    73   or    write    us    for   reprint.    This    is 
the   BC-453-8   tn  handsome  case  with   xfrmr-type  pwr 
sply,  speaker,   oil   controls,   phone    jack, 
ready    to   plug    in   and   use* 


-  -  -  - 


$37.50 


NAVY'S  PRIDE  RECEIVER 

RBS:  2  ^o  20  mc  14-tube  superhet  has  voice  filter  far 
low  noise,  ear-saver  AGCf  etc.  Strictly  for  communi- 
cations I  Very  hot!  LF*  1255  kc,  Checked,  aligned, 
w/power  supply,  cords,  schematic,  insfructions,  fob 
Charleston    S.C.    or    Los    Angeles,    Calif.  <tQQ    lO 


ALL-BAND  RECEIVER 

R-45/ARR-7:  0.55  to  43  mc  Al,  A2,  A3.  Unused  Air 
Force  surplus,  cost  Gov't  $750,001  Includes  our  own 
60  cy  pwr  spfy  for  htrs,  B+,  and  the  DC  for  the 
rcvr'*  automatic  tuning  motor.  This  rcvr  has  every- 
thing! Xtl  IF  filter,  6  selectivities,  BFO,  S-Meter,  AF/ 
RF  Gain,  Noise  Limit.,  etc.  Sharp  and  Hot!  Best  buy 
today  for  DX.  IF  Is  455  kc,  ideal  for  double  con* 
version  with  either  8C-453  or  QX-535  described 
above.  Before  shipping,  we  have  a  painstaking  Com- 
munications radioman  inspect  each  unit  thoroughly, 
check  it,  align  it,  bypass  reradtation  suppressor,  im- 
prove ant.  impedance  match  and  hang  his  OK  tag 
on  it.  W/ schematic,  align,  data,  etc  absolutely  ready 
to  plug  in  and  use  .  *  .  nothing  else 
to  do,  FOB  San  Antonio,  Texas...,, 
Time    Pay    Plan;    SI 7,95    down,     11     mos    at    $16,03 

RCVR  SPECTRUM  ANALYZER 

AN/APR-4  rcvr  is  11-tube  superhet  as  I.F.,  5-meter, 
etc-  for  the  30  mc  output  of  fhe  tuning  d*£A  JEA 
units.  Aligned,  OK,  fob  Los  Angeles...    3Wy»Jlf 

TN  16,  17,  18  tune  38-1000  mc;  checked  Aoe  AA 
OK;   the   set   of   3 ^B3*W 


$179.50 


TN-19,  975,2200  mc, 


¥       ¥       ¥ 


.  $59.50 


LM  FREQUENCY  METER 


$49.50 


Crystal-calibrated  every  1000  kc  w/data  to  use  many 
minor  xtl  checks  m  between*  Xtl  is  *005%  or  bet- 
ter* 125-20,000  kc  w/usable  harmonics  far  beyond, 
W/matchfng-seriaJ  calib  book,  xtl,  schematic,  pwr- 
sply  data,  CHECKED  OK  FOB  Los 
Angeles 

AC  PWR  SUPPLY  for  TBX  &  LM 

EAO  is  TBX-rcvr  sply,  115  v  60  cy,  furnishes  all  volt- 
ages, Very  neat.  New,  w  spares,  plug,  schem.  dwgs, 
and  conv.  to  standard  pwr  sply,  fob  San  Diego  $8.95 
Add  St. 00  far  extra  parts  needed  for  an  LM  supply, 
plus  the  revised  schematic  for  the  LM  use* 
TIME  PAY  PLAN  available  for  any  purchase  over 
$150  00  total. 

R.  E.  GOODHEARTCO. 

BOX  1220- GC  BEVERLY  HILLS,  CALIF. 
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The  WORLD'S  FINEST  ELECTRONIC 
GOV'T  SURPLUS  BARGAINS: 


fl 


Tratiam  J  iters.  Receivers.  Meiers,  Microphones, 
Headsets.  Amplifiers,  Antennas.  Power  Sup* 
plies.  Filters,  Indicators,  Converters .  Dynamo  - 
tors,  Cal>LeT  Control  Boxes.  Test  Equipment. 
Phones,  etc.   Send   for  Free  Catalog,   Oept.  73. 
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Handbook 
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Since  we  have  a  new  RTTY  Hand- 
book in  preparation  it  is  only  natural 
that  I  should  have  quite  an  interest  in 
the  recent  RTTY  book  put  out  by  CQ 
and  written  by  Byron  Kretzman.  I  have 
to  admit  that  they  have  done  a  nice  job 
of  publication  .  .  ,  good  paper,  nice  type. 
I  am  somewhat  disappointed  in  the  con- 
tent. A  great  deal  of  the  book  seems  to  be 
lifted  bodily  out  of  the  book  that  Byron 
and  I  put  together  back  in  1956,  Many 
of  the  photographs  are  the  very  ones 
that  I  took  with  my  old  Pony  Premo  #5 
camera  and  several  of  the  diagrams  are 
the  same  ones  that  I  originally  drafted 
for  my  column  in  CQ  back  in  1952.  It  is 
nostalgic  to  read  all  of  my  own  words 
again,  lifted  out  of  the  old  RTTY 
columns  of  eight  to  ten  years  ago, 
Though  I  have  been  relatively  inactive 
in  RTTY  since  becoming  an  editor,  it  is 
nice  to  know  that  I  am  still  considered 
the  authority  for  the  field.  Ha. 

Work  on  our  handbook  has  taken  a 
lot  longer  than  Byron's  modified  reprint 
of  my  old  book,  I've  been  out  there  with 
my  new  Rolli  taking  pictures  of  all  my 
old  and  new  TT  gear*  It  is  quite  a  job 
rounding  up  information  on  all  the 
newer  equipment  and  publishing  an  up- 
to-date  handbook-  I  think  you'll  like  the 
result.  It  has  none  of  that  text-bookish 
approach.  It  tells  you  the  facts  about 
what  gear  is  best  and  what  to  stay  away 
from*  It  tells  you  where  to  get  the  equip- 
ment. It  tells  you  how  to  hook  it  up  and 
how  to  use  it.  There  are  several  types 
of  converters,  some  with  complete  con- 
struction details.  There  are  instructions 
on  frequency  shifting  most  commercial 
rigs.  This  is  a  practical  book.  Though 
the  book  was  largely  assembled  by  Fred 
DeMotte  W4RWM,  you'll  find  my  light 
touch  everywhere  you  look.  Y'all  better 
send  in  your  order  right  now.  Hear? 
$3,  not  $3.95. 

wayne 


» 


that  supply  voltage  will  be  available  to  the 
12AU7  tube. 

Filament  and  B+  voltages  are  provided  by 
an  AC  power  supply  and  selenium-rectifier. 
A  *4  amp  fuse  is  placed  in  the  primary  of  the 
power  transformer  to  protect  the  instrument. 
Calibration  controls  consist  of  AC  balance, 
Ohms  adjust,  AC  calibrate  and  DC  calibrate. 
The  meter  can  not  be  burned  out  in  the  cir- 
cuit which  is  used,  but  it  can  be  moved  to  the 
right  so  rapidly  by  incorrect  settings  so  thai 
the  needle  could  be  bent. 

There  is  more  than  ample  room  in  the  chas- 
sis for  all  parts  and  wiring,  which  greatly 
simplifies  building  for  the  inexperienced.  The 
manual  is  very  complete,  not  only  in  the  con- 
struction and  calibration  of  the  instrument, 
but  also  in  explaining  the  advantages  and  uses 
of  the  VTVM  over  a  VOM. 

On  any  instrument  which  will  be  used  to  re- 
pair or  adjust  other  equipment,  plenty  of  time 
should  be  allowed  for  the  building,  testing  and 
adjustment  of  the  kit.  If  you  can't  trust  your 
instruments,  you  really  are  in  bad  shape!  No 
difficulties  were  found  with  the  IM-10  and 
calibration  was  a  snap.  No  special  test  equip- 
ment is  required  to  do  the  job  pi'operly.  I  think 
you  will  agree  when  you  finish  building  it,  that 
it  will  be  used  more  than  any  other  piece  of 
test  equipment  in  the  shack.  With  its  large 
6"  meter,  you  can  even  read  the  scales  at 
4  a.m.,  blood  shot  eye-balls  and  all!  ...  W3UZN 


Chassis  Mounted  Phone  Plug 


An  occasional  requirement  exists  for  a  chas- 
sis mounted  phone  plug.  Construction  of  sta- 
tion accessory  items  is  often  simplified  if  they 
can  plug  directly  into  the  equipment  without 
the  use  of  cords. 

The  MC-385,  high  to  low  impedance  headset 
adaptor  is  still  available  on  the  surplus  mar- 
ket at  give  away  prices.  Certain  models  of 
this  unit  have  a  phone  plug  which  is  secured 
to  the  case  with  a  standard  %"  nut. 

The  plug  is  easily  removed  and  can  be  in- 
stalled as  required.  The  photograph  shows  the 
adaptor,  as  supplied,  and  one  application  of 
the  plug. 

.  .  -  W4WKM 

Phnto  Credit:   Morgan  5\   Gassmon^  Jr. 
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YOUR  SURPLUS  EQUIPMENT 

Trade-las  on  Hew  Factory  Boxed  1962  Hammarlund  Gear 


ALL  RECEIVERS  WITH  CLOCK 
AND  MATCHING  SPEAKER 


\i 


HQ-100AC 


$213.95   I    HQ-110C 


?  273.95 


:-  .  | 


HQ-H5XC 


$298.95    I    HQ-180C 


TRANSMITTERS 


$458.95 


HX-50 


$399.50 


HX-500 


$  695.00 


<& 


L*lfc 


HQ-170C    $388.95 


$$& 


Big  Trade-In  For 
Your  Surplus  Equipment 

WE   NEED   .   .   . 

BC-221,  BC-312,  BC  -  342, 
BC-224,  BC-348,  BC-610, 
BC-611,  BC-639,  BC-779, 
RT-68,  RT-70,  RT-77/GRC-9, 
R-388,  R-390,  R-391  /  URR, 
URR -13,  URR -32,  ARC -27, 
ARC  -  33,  ARC  -  34,  ARC  -  38, 
ARC -44,  ARN-  14,  ARN -21, 
ARN  -  30,  ARN  -  31.  Test  Sets 
with  SG,  URM,  UPM,  USM, 
and  TS  Prefixes.  Also  Surplus 
Technical  Manuals,  Military 
RTTY  Equipment  and  Pana- 
da ptors. 


Advise  what  equipment  you  have  and  Hammarlund  Equipment  you  want.    Top 
trades  given  on  surplus  and  civilian  gear. 


Name 


Address   - 


Deor  Bill,  W4FHY: 

II  I  hove  to  Trode  in  my 


City  _ 


State 


I     [  I'm   interested   in  a   Hammarlund  

|     |  Send   1962   Hammarlund   Catalog   with  your  quote, 


BILL  SLEP  CO.,  301   HIGHWAY,  ELLENTON,  FLORIDA,  PHONE  722-1843 


I 
I 
I 

I 
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Commercial  Notes 

Irving-  Electronics  surprised  us  with  their 
new  Hiverter  and  Preverters.  Up  'til  now 
Pappy  has  been  taking  it  sort  of  easy  down 
there  in  San  Antonio  turning  out  a  whole 
series  of  printed  circuit  boards  and  kits,  He 
has  circuit  boards  available  for  almost  every 
piece  of  ham  gear  ever  written  up  using  a 
board.  Now,  all  of  a  sudden,  he  is  making 
complete  units.  The  Preverters  are  one  band 
(six  or  two)  transistorized  preamps  operating 
from  12  volts.  These  are  obviously  designed 
for  mobile  use  and  should  meet  a  need  for 
something  to  hop  up  the  front  ends  of  most 
of  the  commercial  transceivers.  The  Hiverter 
is  the  answer  to  SSB  on  six  meters,  I  know 
from  my  mail  that  a  lot  of  fellows  want  to 
try  SSB  up  on  six,  but  not  much  has  been 
available  commercially  to  help  them  out,  I've 
been  after  several  manufacturers  to  get  some- 
thing out  for  this,  so  I'm  happy  to  see  it 
available. 

The  last  time  I  decided  to  make  a  maximum 
effort  to  beat  the  ignition  noise  gremlins  I 
found  it  a  major  job  to  locate  the  needed  com- 
ponents. If  it  is  difficult  to  do  it  here  in  New 
York  where  we  are  supposed  to  be  able  to 
find  anything  we  need,  I  can  imagine  the 
problem  a  fellow  would  face  out  away  from 
everything.  Sprague  has  an  answer  to  the 
difficulty,  their  new  Suppressikit  Type  3K-1, 
This  nets  for  $17,85  and  is  supposed  to  sup- 
press everything  below  400  mc!  It  works  with 
either  six  or  twelve  volt  systems.  The  kit 
comes  with  complete  instructions  and  every- 
thing is  ready  to  use- 
While  on  the  subject  of  cars,  ,  ,  ■  I  dis- 
covered that  Bill  Slep  (ad  page  85)  not  only 
does  a  lot  of  business  with  surplus  down  there 
in  Florida,  but  has  his  finger  in  this  elec- 
tronic ignition  deal  too.  He  will  have  kits 
available  for  this  before  long.  Fm  looking 
forward  to  trying  one  on  my  Porsche.  I'd 
better  not  tell  the  factory,  they'd  probably 
take  a  dim  view  of  it.  It  looks  good  to  me 
though  and  will  be  very  simple  to  install.  Bill 
seems  to  have  quite  a  new  idea  there  with  his 
taking  of  surplus  gear  in  trade  for  new  ham 
gear. 


(W2NSD  from  page  4) 

quests  for  information.  Whenever  you  write  to 
.a  company  that  does  advertise  you  might 
thank  them  for  helping  to  bring  you  the 
magazine  ,  ,  ,  and  encourage  non-advertisers 
to  rework  their  ad  budget  to  include  73.  You'll 
notice  that  a  couple  of  the  major  manufactu- 
rers in  the  ham  field  are  terribly  conspicuous 
by  their  absence,  I  don't  know  whether  this  is 
because  they  hate  me  in  particular  or  whether 
they  don't  want  to  have  their  products  asso- 
ciated with  such  informality  as  we  sport  here. 
It  is  probably  more  the  former  for  I  am  basic- 
ally pretty  rotten,  as  should  be  obvious  in  my 
editorials  by  now. 

Your  local  parts  distributor  could  probably 
stand  a  little  pressure  too.  This  fellow  should 
have  73  on  his  counter,  carry  a  goodly  stock 
of  our  HAM-TV  book  and  our  INDEX  TO 
SURPLUS  book.  If  he  has  enough  ham  trade 
to  carry  magazines  and  books,  then  he  should 
be  advertising  a  bit  too.  Maybe  he  isn't  big 
enough  for  a  full  page,  but  how  about  one  of 
those  2"ads?  They  are  only  a  little  over  $25 
a  month, 

I  realize  that  these  are  a  lot  of  things  that 
I  should  be  doing  myself,  but  by  the  time 
Virginia  and  I  get  through  sorting  out  sub- 
scriptions, reading  articles,  getting  the  maga- 
zine ready,  calling  advertisers  for  their 
promised  ads,  and  preparing  books,  there  isn't 
any  time  left  to  do  anything  else.  Good  grief, 
what  will  happen  to  everything  while  we're 
away  for  a  month  buzzing  around  Europe? 
We'll  never  catch  up. 

Reciprocation  Again 

Every  time  I  talk  to  a  radio  club  I  ask  for 
a  show  of  hands  on  who  has  written  to  their 
Congressman  about  the  Senate  Bill  2361,  So 
far  I  have  seen  one  or  two  hands,  and  I  get 
around  to  quite  a  few  clubs.  You  can  even 
add  in  a  couple  of  conventions  that  I  have 
addressed  without  getting  much  more  of  a 
response.  This  is  very  discouraging.  Perhaps 
I  am  over  emotional  about  this,  but  I  feel  that 
our  showing  on  this  matter  is  a  key  to  our 
whole  attitude  toward  the  hobby,  A  lot  of  fel- 
lows are  participating  in  ham  radio  without 
giving  the  hobby  any  personal  support.  Thej 
seem  to  feel  that  once  they've  subscribed  tc 
QST  they  have  their  own  obligation  out  oi 
the  way. 

If  we  allow   this  bill   to   die   in   committee 


TELEWRITER  FREQUENCY 
SHIFT  CONVERTER 

$189.00  Rack  Mounted -$14.50  for  Cabinel 

he  New  rtodel  "K*  Telewriter  Converter  (designed  by  M.  J.  "Den"  Wiggins  W4EHU)  include*;  I.  Unear  audio  discriminate! 
with  high  Q  torpids  for  maximum  interference  rejection.  2.  Advanced  keyinn  tube  circuit  to  compensate  for  distortion  with  front  jian& 
control,  3.  Separate  magnet  current  supply  with  milliammeier  4,  Dual  eye  indicator.  5.  Chassis  terminals  for  polar  relay  bias.  S-F 
relay,  and  Imp.  &.  Front  panel  jacks  for  keyboard  and  printer.  7.  Send-Rec.  and  Polarity  Reversing  switches.  For  further  informptior 
and  reconditioned  teletype   list,  write:  Alitronics   Howard  Coa.t   Box   19.   Boston    I.   Mast.   (Richmond  2-(MM«>. 
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without  any  attempt  to  administer  artificial 
respiration  then  we  deserve  everything  that 
I  believe  will  happen  to  us  as  a  result,  First 
and  foremost  we  will  find  that  the  indignation 
of  the  DX  hams  is  high  when  we  have  gone  so 
far  as  to  have  a  bill  sponsored  and  then  per- 
mitted it  to  die  in  committee.  Almost  every 
foreign  amateur  in  the  world  feels  a  personal 
interest  in  this  insignificant  piece  of  legisla- 
tion. Under  our  present  rules  no  foreign 
amateur  can  get  permission  to  operate  while 
visiting  the  XL  S.  Senate  Bill  2361  will  change 
this  to  permit  the  F.  C,  C*  to  permit  foreign 
licensed  amateurs  visiting  the  U.  S.  to  operate, 
providing  there  is  no  possible  question  of  se- 
curity. 

In  many  foreign  countries  quite  a  few  of 
the  amateurs  are  high  in  the  government  or 
leaders  in  business.  Many  of  them  swing  a 
lot  of  weight.  At  international  conferences  on 
radio  we  find  that  an  extraordinary  number  of 
the  delegates  turn  out  to  be  amateurs.  These 
are  the  chaps  that  will  be  deciding  in  a  couple 
of  years  just  how  the  amateur  bands  are  going 
to  be  re-allocated.  These  are  the  chaps  who 
have  occasion  to  visit  the  U.  S,  frequently  and 
are  prohibited  from  getting  on  the  air  during 
their  visits  to  talk  with  us  as  locals  and  to 
talk  home  to  friends, 

If  I  tell  you  what  I  think  may  well  happen 
at  the  next  Geneva  Conference  you  will  dis- 
miss me  as  an  alarmist  and  heretic.  Other 
magazines  will  editorialize  on  my  "scare  tech- 
niques" and  so  on-  I  think  I  know  what  Fm 
talking  about  and  I  have  yet  to  meet  one  re- 
sponsible ham  who  is  in  touch  with  current 
events  who  thinks  any  differently  than  I.  The 
last  conference  taught  me  a  lot,  and  little  of  it 
had  any  soothing  effect  on  me  as  far  as  the 
brightness  of  our  future  is  concerned,  I  feel 
that  any  amateur  who  has  an  interest  in  his 
hobby  has  a  duty  to  write  a  letter  to  his  Cong- 
gressman  asking  him  to  support  Senate  Bill 
2361  and  help  get  it  out  of  committee. 

If  we  should  fail  in  this  effort  then  we  will 
be  branded  as  ineffectual  and  we  can  be  walked 
over  by  every  other  interest  who  covets  our 
frequencies-  Where  will  such  a  demonstration 
of  weakness  get  us  when  the  Citizens  Banders 
get  a  lobby  in  gear  asking  for  more  CB  chan- 
nels? These  fellows  already  outnumber  us  by 
two-to-one.  We  lost  Eleven  meters  to  them 
even  when  we  had  them  outnumbered.  If  you 
don't  start  writing  we're  sitting  ducks. 

Speaking  of  lobbies,  how  come  we  don't  have 
a  small  group  (even  one  man)  down  in  Wash- 
ington on  a  matter  as  vital  as  this?  As  I  have 
said  before,  even  one  man  could  probably  get 
this  bill  over  the  rough  spots.  If  no  amateur 
organization  has  a  man  free  for  the  job,  what 
about  our  manufacturers?  Don't  you  fellows 
care  what  happens  to  the  ham  market  in  three 
or  four  years?  You're  selling  about  $30  million 
worth  of  gear  to  hams  a  year,  put  a  few 
hundred  into  keeping  vis  going  even  if  we're 
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COMMAND  SETS 


*  *  *  i  * 


NEW 

Excellent,  .*, 


R-2S/ARC-5    rOO-  1 56    IMC. 
Q-5'er    RECEIVER:   190-555   kc, 

3-6    MC    RECEIVER:    Excellent..... 

6-9    MC    RECEIVER;    Excellent.. ..„.,.. 

2-1-3   MC   TRANSMITTER;  Excellent NEW 

3-4    MC    TRANSMITTER:  Excellent.... 

4-5-3   MC  TRANSMITTER:  Excellent 

5-3-7  MC  TRANSMITTER:  Excellent   

5.3-7  MC  XMTR   less  tithes  &  Ualt  fair  cond.. 

7-&  MC  TRANSMITTER:  Excellent.  Like  New 

MD-7/ARC-5    PL.     MODULATOR    for    above, 

exc.      . . . , ,.,.......,,_...,..,.. 


22.50 

99.95 

7.95 

7.ff5 

«,  95 
4.95 

4.m 

L&5 
14.95 

4.95 


SCR-322    XMTR    only,    less    tubes,    pood  cond..     4.95 


APS-I3    TRANSCEIVER    less    tubes    and   dynf 

good    cond ..*....     2,95 


TDQ    XMTR    government    renew.    50    Watts    on 

"•  .........    r    *    ».,,,....#•»....    i    |    M    >    ■    i    t   t    i    i    c   ■    19 I  *«  U  |l 


PN-12  POWER  SUPPLY 

Input  220  VAC  60  eye.  Output  800  VDC  @  350  MA. 
4-5 U4G  tubes,  two  S-henry  270  MA.  chokes.  f025 
VCT  @  300  MA.  plate  xfmr.  Standard  ratk  mount 
19"   x    12",    Brand    NEW 12.&5 


MOBILE    RADIOTELEPHONE    150-170    me    FM.    6v 

input.  Output  25  watts.  Consists  of  Transmitter. 
Receiver.  Antenna  &  connecting  cable.  Manufactured 
by  West  Coast   Electronics.   Good   cond.  $24.95 


NEW  GUARANTEED  TRANSMITTING  TUBES 

4-65A 3.95    S29B/3E29    4.95 

4X150-A    12.95    832A      3.95 

4-40nA      25.M    100TH    ft.&5 

4-XOOOA    75.00    4CX250B      22.50 


ID-bVAPN-4  LORAN   INDICATOR 

27  TUBES  Including  5GP1,  plus  100  KC  Xtal 
and  a  storehouse  of  high  quality  ports.  Ex* 
cellent  for  'scope,  modulation  Indicator,  etc* 
EXCELLENT  CONDITION    : B.95 


BC-611    Handie-Talkie   cas*,  brand   new.,      4,95 


WANTED!       IMMEDIATE       CASH       for       BC-610, 
BC-348,    TS-f74,     GRC    and    PRC.    Test    Equipment! 

WRITE     IN     FOR     GIANT     BARGAIN     CATALOG! 


All     orders     FOB     Los     Angeles,     25%     deposit     on 
G.CLD?s.    Minimum    order  $3.00. 

Phone:    (213)    WE   8-3731 


COLUMBIA 


ELECTRONICS 


4365    WEST    PICO     BLVD.    LOS  ANGELES  19,  CAI  IF. 


too  busy  talking  on  the.  air  to  drop  a  line  in 
our  own  behalf.  Have  your  rep  in  the  Wash- 
ington   area    check    into    things    and    push    a 
little  where  it  will  help. 
End   of   tirade. 

Books  &  Booklets 

Some  time  ago  I  editorialized  about  our  pub- 
lishing some  small  books  and  booklets.  The  re- 
sponse was  rather  good  to  this  suggestion  and 
we  are  now  in  the  process  of  publishing  the 
first  of  these.  Our  HAM-TV  book  doesn't  count 
on  this  because  we  started  work  on  that  over 
a  year  ago.  One  of  our  first  books  under  the 
new  plan  is  the  Index  To  Surplus  by  W4WKM. 
This  is  a  prodigious  effort  by  Roy  and  lists 
every  surplus  conversion  article  ever  published 
in  any  of  the  popular  radio  magazines  or  con- 


APRIL  1962 


87 
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version  manuals,  along  with  a  brief  description 
of  the  conversion. 

This  book  just  came  back  from  the  printer 
and  it  is  one  I'm  proud  of.  Everything  went 
well  with  it  ,  .  .  the  print  job  is  first  class, 
the  cover  looks  nice,  and  we  have  found  no  mis- 
takes in  it.  This  will  be  available  through  73 
directly,  from  Radio  Bookshop,  and  should 
start  appearing  on  the  counters  of  the  parts 
distributors  soon.  In  particular  I  expect  that 
surplus  dealers  will  be  wanting  to  sell  this 
gem. 

Fred  DeMotte  W4RWM  of  the  Florida 
RTTY  Society  is  putting  the  finishing  touches 
on  the  new  RTTY  Handbook.  Fred  wanted  to 


CANDEE 

COMMAND  SET  SPECIALS! 

Famous  Q-5'or.  190-550  kc,   The  receiver  you've  been 

looking   for    at    only. . ». $9,95 

BC-454/R-26:   3-6  Me,    .  . . , 7.95 

BC-455/R-27:   6-9,1    toe ., 7,95 

MD-7  MODULATOR:    Special 3.95 

T-18  ARC-5  XMTR,  2,1-3  MC  excellent  condition  4,95 

T-19/ARC-5  XMTR.  3-4  MC  excellent  condition.  6.95 

T-20   ARC-S  XMTR,  4  5-3  MC  excellent  condition  4.95 

T-21  /ARC-5  XMTR.  5  3-7  MC  excellent  condition  4.95 


HEADSET  BARGAINS! 

HS-23:    Hi    impedance,    Leather   covered    head- 
band.   Brand    new.    Great   buy.    Only $5,95 

HS-33;    low   impedance.   Leather  covered   head- 
band.   Brand  new,  A  J,   J,  Candee  Special,..     6*95 
Hi    Fi   Headset:   15,000  cycles!   Brand  new  with 

chamois  cushions.   Terrific!   Only 9.95 

CD-307A   Headset   Extension   Cord:   Brand   new. 
Approximately  5  ft.    length.   Only.  ..»*..••...        .98 


APX-6  TRANSPONDER 

A  midget  warehouse  of  parts!  Blowers,  three 
Veeder-Root  counters,  I.  F.  strips,  cavity,  over 
30  tubes,   etc.    Includes  3E29  tube.   Good  cond. 

A  STEAL  AT  ONLY $14.95 

APX-6  Manual    ..*.....,...*  •»*•*•«••«•**•■»■    #1 .4' 


WALK-IN  BARGAINS  GALORE! 

j.  J.  Candee  has  purchased  the  lion's  share  at  a 
closing  auction  of  one  of  the  world's  largest  surplus 
warehouses.  Our  opportunity  is  yours.  Come  see  all 
the  goodies!  We'll  list  some  next  month  for  mail 
order. 


YOU   GOT   IT!   WE   WANT  IT!   LET'S   DEAL! 
We're   paying   top  SSS  for   GRC-9;   PEG  6,   -8,  -9, 
-10.    All   electronic  test   equipment   and    lab   eqpt. 


AH  item*  FOB  Burhank,  Catif.t  tnhject  to  prior  talc. 
In   Calif,  add  4%.   Min.   order   $4.95. 


CANDEE  CO 

509   No.   Victory  Blvd.,   Burbank,   Calif. 
DDD   area   213   -  VI    9-2411 

244   S.   Park   Avenue,   Tucson,   Ariiona 
DDD  area  602  -  624-2014 


finish  it  earlier,  but  I  held  him  up  in  order 
to  get  in  some  last  minute  commercial  equip- 
ment, I  also  wanted  to  wait  until  CQ  brought 
out  their  recently  announced  RTTY  book  to 
make  sure  that  we  covered  everything  that  they 
missed.  I'm  happy  to  report,  after  seeing  the 
CQ  effort,  that  our  book  is  much  less  text- 
bookish  and  is  written  from  the  practical  ap- 
plication aspect  rather  than  the  heavy  theory 
angle*  I  suspect  that  most  TT  devotees  will 
invest  in  both  in  order  to  have  as  full  a  library 
as  possible. 

Carole  Hoover  K9AMD  and  I  talked  over 
the  booklet  idea  out  at  the  Springfield  (111.) 
convention    last    year    (where   ray   transistor 

radio  was  stolen  from  my  room  at  the  St. 
Nicholas  Hotel).  Carole  followed  my  sugges- 
tions and  has  done  a  magnificent  job  of  pre- 
paring a  booklet  on  ham  radio  clubs.  She  went 
into  a  lot  of  research,  writing  to  dozens  of 
ham  clubs  and  interviewing  hundreds  of  ham 
club  officers  to  find  out  what  aspects  were  im- 
portant to  the  survival  of  a  ham  club.  Her 
booklet,  well  illustrated,  is  now  available  under 
the  title,  "The  Care  and  Feeding  of  a  Ham 
Club."  This  booklet  is  not  only  interesting  read- 
ing for  everyone,  but  will  be  invaluable  to  all 
hams  who  want  to  help  their  own  club  grow 
and  prosper. 

K8LFI,  one  of  our  regular  authors,  sent  in 
a  manuscript  recently  that  was  much  too  long 
to  publish  in  73.  I  suggested  that  we  put  it 
out  as  a  booklet  and  Bill  went  along  with  the 
idea.  This  one  is  called,  "Simplified"  Math  for 
the  Ham  Shack."  This  is  the  best  math  article 
I've  ever  seen  and  it  makes  the  whole  proce 
quite  simple.  I  know  that  a  lot  of  people  have 
a  great  fear  of  math.  This  is  a  shame,  for 
once  brought  out  of  the  school  book  and  given 
the  breath  of  life  the  subject  is  simple  and 
interesting.  Bill  is  a  wonderful  explainer  and 
he  leads  you  gently  from  one  step  to  the  next, 
covering  the  whole  subject  with  expert  finesse. 

What  with  trying  to  get  73  ahead  enough  to 
let  us  go  to  Europe  for  the  month  of  April, 
it  is  incredible  that  we  should  also  be  able  to 
produce  even  more  booklets.  W^OPA  sent  in 
a  piece  on  the  "Mickey  Miker"  which  just  had 
to  be  published.  Again  it  was  too  long  to  print 
in  73  unless  we  chopped  the  daylights  out  of 
it.  This  is  now  a  little  eight  page  booklet. 
Harvey  gives  exhaustive  details  on  the  building 
of  this  fine  piece  of  test  equipment  which  will 
measure  capacity  right  down  to  the  fraction 
of  a  mmfd. 

K8BYN  sent  in  a  fine  piece  on  coils.  I've 
long  felt  that  there  was  a  need  for  a  basic 
series  of  booklets  on  radio.  This  one  does  a 
wonderful  job  of  explaining  about  all  the  var- 
ious types  of  coils  that  are  used  in  radio  con- 
struction and  is  magnificently  illustrated. 

As  more  book  and  booklet  manuscripts  come 
in  we'll  be  publishing  more  booklets.  I  am  quite 
sure  that  we  are  giving  the  best  deal  by  a  very 

(Turn  to  page  90) 
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TEST  EQUIPMENT 


SCOPES 

Dumont   5    inch.. „ #241  —  $79.00,    #208 

Dimwit   3   inch  ...#224A  —  $49.00,   VV.E^TS-34  or  80A 

H(A   y    Inch , -S30-1A    -   £75.00.   K<-A   ;i    ituh 

Heath  5  inch  —  $24,00. ♦ . ,  .  .GS-SA/U  —  3   inch 

SIGNAL  GENERATORS,  ETC. 

Hickok    #010,    universal    TV.    0-250    MC 

Precision    #E-2Q0,    50    KC  —  U   MC ., 

Hickok   #188X,   AM   and  FM,    10(1    KC  —  110   MC 

Federal     #  804,    8-330    MC , 

1-208,   FM,    1.9-15   MC,   and   19-45   MC , ...... 

Ferris   Model    18-B,    18-155   MC 

RCA    #710-A,    370-445   MC,   450-500   MC. . . 

BC-33S-A .100-155MC  —  $39.00,  Kay  Megasweep 

Klco   #315,   75  KC-150  MC 

Clough-Bringle  Mode!  OCA,   100  KC-30  MC 

Frequency   Meter,   Lavoie   lOS^SM,    375-725   MC 

OAP,    Wavemeter-Oseillator,    150-230    MC 

Hewlett-Packard  200  BE  audio  generator  20-20  K+ ... 

Western  Electric,  19-C  audio  Gen.  20-15  K 

Tube  checker,  Precision  Scries   10-15,  counter  type 

Precise   #116  tube  checker 

V.T.V.M.   Precision   model   EV-10 ,...    .,    . .    . 

Ballantlno    model    300    V.T.Y.M ".,;, 

Freq.   meter  B.C.  221  or  Navy  LMf  ......... , 

Power  supply   (115Y  A.CJ    for   LM   Freq.    meter,., 

Hewlett-Packard   #520-A,  high  speed  decade  scaler.   New. 

General   Radio   605-B,    9.5-30    MC.    Big.    Gen 

G.It.  P-522-A  Big.  Gen.  250-lOOQ  MC, . 

G.K.  700-A,  BFO,   50  ey,-5  MC 

G.B.  561-D,  Vacuum  Tube  bridge   

Sig+   Gen.,  Measurements    #75,   50-400  MC'*.. 


$59.00 
$45.00 
$19.00 
$05-00 


. « *  ♦ 


1      ♦      w     t      * 


...$69.00 
._  $35,00 

$65.00 

$49.00 

■•.  .$35.00 

.  .  >  JpJtr.Ulj 
■  «  . flKl3  iUU 

—  $49.00 
,.♦$24.00 
,.,$18.00 
. . .$35,00 
...$29.00 
.  . .  $49-00 
..,$49.00 
...$45.00 
...$79.00 
... $24.00 
,.,$&5.0O 
... $49.00 
...$15.00 
..$l%.00 
. . . $95.00 
.,$195.00 
. .$150.00 
..$125.00 
..$150.00 


TRANSMITTERS  AND  RECEIVERS 


Heath  DX- 1 00 $  I 45.00 

Johnson  Viking  I $95.00 

Globe  Scout  680 $69.00 

Eldico    TB-75-TV    $29.00 

Viking   Mobile    $65.00 

Globe   Chief   00A . .  .$59.00 

Eico   720    ..... $65-00 

Viking   Mobile  VFO $29.00 

Globe  Chief  De  Luxe $59.00 


B&W    651    matchmaster 

Sonar    SRT-120 

Hallieraf ters   S-85    

S-36-A   or   S-27.. . 

ItAK~7   or  BAL-7,    115\ 
BBM   or  RBS,    115V. 
Poly-Comm.    C.B.     ... 

Heath    DX-35    ... 

National    HBO    


Central   Electronics    #20-A   with    VFO    and   QT-1 

Gonset  Communicator   IV  for   6  Meter . 

Eldico  500  SSB,   500  Watt  linear  Amp.    80  thru   10  Meter. 

Snper-Pro  #7!H,  to  40  MC,  115  V 

>Sm>er-Pro    #779   with  115  Y .. 

Gonset   G-ll    C.B.    Transceiver 

Gonset  G-77-A  Xraitter  and   power  supply . 

Gonset    G-06-B    Receiver 


S  3(1. 00 

$69.00 

$75.00 

$1)5.00 

$49-00 

$49.00 

$110.00 

$45.00 

$59.00 

$195.00 

$245.00 

$225.00 

$145.00 

$1  10.00 

.  $65.00 

$175.00 


a*...'.. 


MISCELLANEOUS 


Pulse    generator,    Telettonlcs    PC-100-R 

Underwater    sounding,    CPK-50175    of   DAX-1... 

Maaeo,    MA-125,    100    Watt   amplifier , 

Receiver,    type    RCK ♦ . . 

ART-13,    2    meter    Xmitl.or    

TOS   Xmitter,    receiver   and   power  supply....... 

ABC-1,    2    meter   Xmiittr 

Sweep    Calibrator,    Browning    Lab.    GL-22A 

LAD,    Hi   Freq.    Big.    Gen.    2700-2900    MC...... 

BF    Monitor    type    CHZ    for    RTTY,    used    with 

OCT-3     Equipment 

PE-103  Dynamotor   6-12   V.    New 

Power  supply  for  ARC-1,  115  V,   A.C 


.$65,00 

.,.$39.00 

..$65.00 

*.....*..-■  i?  50.  uv 

$35.00 

$29.00 

$35.00 

OCT- 2  and 
$35.00 

.  ...  ....  .  ■  ,-fll-D.UU 

........... f tJ.UU 


Prices  are  based  an  fair  relative  values,  some  items  are  new,   same  are  used. 

Enclose  sufficient  postage,  excess  will  be  returned,  (Avoid  delay.) 

F.O.B.    Hempstead,   25%   with   COD  orders. 


ALCERADIO  CO 


37  GREENWICH  ST.,  HEMPSTEAD,  N.  Y. 

Phone:  IV  9-0808 


SIGNAL  EYE  OPENERS! 


Q-5*r  —  1 90- 5 50kc,  Use  for  re- 
ceiver, tunable  iX,  double  or  triple 
conversion,  tremendous  selectivity. 
Excellent  cond.,    with   tubes. .  .$9,95 


1000  ohms-  per-  vo  It  Pocket  Tester. 
Reads  AC  or  DC  volts  in  3  ranges, 
0-15,  0-1 50,  0-lOOOV*  DC  current 
0-150  MA.  Resistance  0-100,000 
olinis.  Convenient  thumb -operated 
aero  ohms  adjust,  pin  Jacks  for  all 
5  ranges.  4"  x  2*4"  x  1%".  With 
test  leads,  self-contained  oattory  & 
instructions.   Not  surplus,  but  brand 

new    manufacture THIS 

MONTH   ONLY    . , .  ,$6,50 


BG-604  Transmitter.  20-27.9  MC 
Crystal- Controlled  80 -channel  trans- 
mitter. Brand  new  in  original  car- 
tons.   Ideal   for  CB,   easy  to  put  on 

10    Meters,    Only    $4.50 

Set  of  80  brand  new  Crystals  for 
above,  includes  1  500KC  Calibra- 
tion   crystal    ■"'. $5.05 

Both   for    .  ♦  * . $9.95 


CB  &   10  Meter   1 6- Tube:  Transceiver. 

Famous  BC-1335,  Freq.  range  27- 
3S.9  MC,  2-channel  stal -controlled, 
small  compact  unit.  Has  built-in 
6  and  12  volt  power  supply.  Inside 
like  new,  outside  needs  retouching. 
Some    tubes    missing,     but    WOW! 

$14.95 


ALL    EICO    KITS    in    stock.    Kits 
shipped  postpaid   anywhere  in   U.S. 


Limited  supply  COLLINS  ART- 13 
TRANSMITTERS  2-18,1  MC.  As 
is,  most  in  pretty  nice  shape.  If 
possible,  come  in  and  see  them. 
AS   LOW   AS $12.95.   each  J 


OPEN   DAILY   9-6 


MONDAY   &    FRIDAY   9-9 


SUNDAY    10-4 


WRITE  FOR  FLYERS 


CHECK 
THESE  BARGAINS: 

2N398   RCA  TRANSISTORS, 50 tf  ea. 
2N499  PH1LCO 
TEANSISTORS     .........  50*  «, 

NE2 A    Neon    Lamps 5  for  25$ 

#  47    Pilot    Lamps 74  ea. 

BC-1206    Beacon    Ke^eiver 

less    tubes ♦ ,  ♦  .$1.95 

0-130   V   5    amp   Variac.  .....$  1 5.95 

RG-58/U    not    surplus. ....  .4'/a0 /ft. 

0AIJ6    TUBE    guaranteed    OIC.  .6^ 

12AT7   TUBE    guaranteed   OK.. 894 

6X4  TUBE   guaranteed   OK 49# 

06'  roll  Plastic  Insulating  Tape.79£ 

HS-33  Headsets,  600 -ohm,  used, 
good    condition    .  ♦  .......**.. .  $3.95 

NEW  Commercial-type  Carbon  Hand 
Mike,  iJUfih-to-talk,  coiled  corol  (not 
surplus).    Only    «., .$6,95 


7    DAYS    A    WEEK 


Signal  electronic  supply 


13618  S.  WESTERN 
GARDENA,  CALIF, 
FA    1-4867        (2T3) 

SAVE  AT  SIGNAL! 

All   orders   FOB   Gardena,   Calif.    Minimum   25%    with    order.    Minimum    order   $3.    CaMf    Res,   odd   4%    state   tax. 
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wide  margin  to  all  authors  of  books.  For  that 
matter  we  are  giving  the  best  deal  to  all 
authors  in  73  too* 

Look  over  the  list  of  booklets  and  stint  not. 

Write 

If  you've  been  reading;  the  editorials  at  all 
it  should  come  as  no  surprise  that  Virginia 
and  I  are  leaving  for  Europe  on  April  first 
via  Lufthansa  chartered  jet.  The  Porsche  Club 
of  America  is  sponsoring  the  trip.  As  you  may 
know,  a  charter  flight  costs  less  than  half  of 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  interference  and 
NnUe  an  All  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Stronger* 
Clearer  on   AM    Bands! 


For  ALL  Amateur  Trans* 
milters.  Guaranteed  foi 
5tiG  Walts  Power  for  Pi- 
Net  or  Link  Direct  Feed, 
Light,   Neat  Weatherproof 


Complete  as  shown  total  length  1U£  fL  with  87  ft.  or  72  ohm 
balanced  feedllnep  Til- impact  muUled  resonant  traps:,  (Wt.  3  oa. 
lf'ifi"  long).  You  just  tune  to  desired  hand  for  brumhhc  re 
suits.  Ksfi'ellem  for  ALL  world-wide  short- wave  receiver*  and 
amateur  iransiumers.  For  h'OVlCE  AND  ALL  CLASS  AMA- 
TElJItS!  NO  EXTRA  TUNERS  Oil  GADGETS  NEKUE1) 
Eliminates  5  separate  antennas  with  excellent  performance 
guaranteed.  Use  as  Inverted  V  for  all  band  power  gain.  NO 
HAYWIRE  HOUSE  APPEARANCE!    EASY   INSTALLATION! 

S0-40-2IM5-1G    meter    bands.     Complete $14,95 

40-2U-15-10  meter  bands,  54-ft.   ant.    (best  for  w-w  iwr«}    13.95 

:?0  15- 10  meter  lands,   Dual  Trap.   21- ft,   antenna 19 J5 

SEND  ONLY  £3,00  (cash,  ck.,  mo)  and  pay  posuman  balance 
COD  plu&  postage  on  arrival  or  send  full  price  for  postpaid 
delivery 

Avalluble  only  from: 
WESTERN  RADIO    -    Dept.  A7^3  Kearney,  Nebraska 


R-267/ARR-27  RCVR.  tunable  approx.  450-510  mes 
contains  28  tubes,  blower,  coax  relay,  2  gear- 
head  motors,  etc  BRAND  NEW  IN  DOUBLE 
SEALED  CARTONS,  Shipping  wt.  approx*  50  lbs. 
WAS  $24,50       Closeout  Special   $19,50 


RA-42A  PWR  SUPPLY  metered  output,  de- 
livers vor  DC  200-275  V  @  90ma  plus 
6,3  @  3a.  Ideal  far  ARC-5,  ARB,  BC  603 
etc.    Like    new $17.50 

BC-221     Freq,    Meter,     Excellent    like    new 
condition   ,  .  .  . $74.50 

MODEL  15  TTP  in  good  operating  condx.  .$275.00 

KY-42/ARR-27  DECODER  contains  43  tubes  new  $29.50 
BIRD  MOD.  74  coax  switch  6  posn.  brand  new  22.50 
ELEC    COAX    SW.    spdt    BNC    connectors    rfne 

24  vdc    . ......       930 

OHM1TE  TAP   SW.   12  posn.   mod  212-12  brand 

new , , 3.00 

MOBILE    toggle    sw.    5PST    175    Amps   30    VDC 

new     3.50 

Pl-259-or  M-359  Coax  connectors.  .  . , , .  *. .  .3  for  1,00 

4  Mfd  3000  volt  oil  condenser ,  .  .new      5.00 

TIME    DELAY    RELAY   octal    plug-in   30   sec,    5v 

coil    .., 1,00 

2500  ohm  50   watt   resistors ,,. 3   for  1.00 

WE  255A  TTP  Relay mm new      4  50 

UTC  VARIDUCTOR  VIC-6 2.00 

AXIAL  BLOWER  24  VDC  58  CF.M 3.50 

W    FUSE    CLIPS    (ideal   for   MTG  tools) 12/1.00 

3/4*'    FUSE  CLIPS 12/1  50 

KIT  20  Asst.  Tubular  Cond.  400  &  600  V 1.00 

PANADAPTOR   BCT031B  450-470  KC    if.   RACK 

Mt.   Like  new .  .  , 65.00 

Min  order  $5.00,  Pse  include  postage*  Excess  re- 
funded immediately.  All  prices  FOB  our  Warehouse, 
Bronx,  N.   Y. 

Space  ELECTRONICS  CO. 

218    West    Tremont    Ave.,    Bronx    53,    New    York 

TRemont  8-52271 


the  regular  tourist  class  fare.  We  will  arrive 
in  Stuttgart  on  the  second  and  be  driven  to 
Solitude  Castle  where  all  of  the  new  Porsches 
ordered  by  the  club  members  will  be  spread 
out  on  the  huge  lawn.  Among  them  will  be  my 
old  1958  Porsche  Speedster  which  I  shipped 
over  in  January  to  have  reconditioned, 

1  was  all  fur  ordering  one  of  the  nice  new 
model  Porsches,  but  Virginia  pointed  out  that 
we  are  much  too  close  to  pauperism  to  even 
consider  putting  a  down  payment  on  a  new 
car.  Practical  gaL 

You're  probably  getting  pretty  tired  of 
hearing  about  Porsches  all  the  time,  perhaps 
I'd  better  explain.  All  Porsche  owners  are  ab- 
solutely certain  that  the  Porsche  is  the  finest 
car  in  the  world  at  any  price.  Dr.  Porsche 
was  a  fanastic  genius  and  is  responsible  for 
many  of  the  best  features  of  todays  cars.  He 
designed  the  little  VW.  He  thought  up  the 
flat  opposed  piston  air  cooled  engine  which 
makes  the  VW  (and  Porsche)  so  unbeatable. 
He  invented  torsion  bar  suspension,  synchro- 
mesh  transmission,  and  was  one  of  the  first 
designers  to  streamline  cars.  There  are  whole 
books  written  about  the  amazing  works  of 
this  man.  His  masterpiece  is  the  Porsche  car. 
If  you  follow  sports  car  racing  you  know  what 
successes  Porsche  has  had, 

Several  European  amateurs  have  written 
and  IVe  set  up  a  fast  schedule  of  talks  during 
my  trip.  The  exact  route  is:  Stuttgart, 
Munich,  Innesbruck,  Venice,  Florence,  Pisa, 
Genoa,  Milan,  Geneva,  Bern,  Luzen,  Zurich, 
Frieburg,  Paris,  Luxembourg,  Heidelberg, 
Darmstadt,  Frankfurt,  Berlin,  Frankfurt, 
Wiesbaden,  Nurburgring,  Bitburg,  Koln,  Mul~ 
heim,  Arnhem,  Rotterdam,  Amsterdam,  Ham- 
burg, and  New  York.  It  sure  would  be  fun  to 
get  a  card  or  letter  during  the  trip  from  any 
of  you  that  care  to  write.  You  can  write  to  me 
in  care  of  American  Express,  Paris,  France 
where  I  will  pick  up  all  mail  on  the  14th  of 
April,  or  American  Express,  Berlin,  Germany 
on  the  19th,  Airmail  letters  take  about  four 
days,  so  leave  time,  Airmail  is  15^  to  Europe, 
but  I'm  not  worth  it.  May  be  a  QSL?  at  least? 

April  Last  Year 

The  April  1961  issue  of  73  was  quite  an 
issue-  We  still  have  a  few  left  in  case  there 
was  something  you  missed  in  it.  The  most 
interesting  article  (according  to  reader  votes) 
was  KSBYN's  Six  Meter  Nuvistor  Converter, 
This  unit  used  two  6CW4's  in  cascode  and 
resulted  in  a  very  low  noise  figure  circuit, 
K8ERV  came  up  with  a  dummy  "next  stage" 
device,  a  continuous  tuning  link  coupled  ab- 
sorption wavemeter  with  a  loaded  and  metered 
rf  indicator.  W4WKM  has  an  article  on  how 
to  protect  silicon  rectifiers  in  case  of  a  shorted 
capacitor,  K4ZGM's  Let's  Modulate,  Not 
Crepitate  explores  Heising  modulation  .  .  . 
rather  successfully,  Jim  Kyle  K5JKX  has  a 
new  noise  limit er  circuit  for  us.  Many  readers 
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ave  written  in  telling  us  how  well  this  one 
rorks  and  recommending  it.  W4WQT  writes 
bout  the  importance  of  calibration-  W6VVZ's 
P  304TL  gallon  final  may  not  be  new,  but  it 
oes  show  us  how  to  get  maximum  power 
:onomically.  K2SJN  comes  up  with  all  of  the 
iswers  TVI  committee  needs  to  handle  the 
iffieult  cases.  W9HOV   {Gain,  Inc.)    presents 

chart  of  the  lengths  of  %  wave,  xk  wave 
>ax,  TA  wave  coax  and  4%  waves  for  the 
Afferent  ham  bands.  KSHDR  came  up  with  a 
ever  method  of  getting  a  lot  more  audio  out 
'  the  Command  Receivers  KL7DLC  sold  a  lot 

the  April  issues  with  his  transistorized  40 
att  modulator.  Great  for  mobile  operation, 
r3UZN  tested  the  Heath  Twoer  for  us.  Bill 
shby  K2TKN  had  a  fine  article  on  noise 
ippression.  Our  big  technical  article  for  this 
onth  is  on  if  selectivity  and  it  covers  ceramic 
.ters,  Collins  filters,  crystal  filters,  lattice 
ters,  Q-multiplierSj  L-C  filters,  Q-5?ers,  etc. 
3  cap  the  whole  works  we  have  an  article  on 
>w  to  write  for  73  and  get  rich  beyond  your 
Qdest  dreams.  While  they  last  they  are  50^ 
,ch. 

Reader 
Shortly   after   the   March   issue   of   73   was 
iblished    I    got    a   frantic    phone    call    from 
E.G.  Sales.  It  seems  that  Sam  has  thousands 

those  FL~8  and  FL-5  filters  on  hand  and  is 
lling  to  force  himself  to  part  with  them  at 
low  figure  ($2.49).  I  believe  you'll  find  more 
tails  on  this  situation  back  on  page  94.  In 
ecking  the  fantastically  complete  list  corn- 
led  by  W4WKM  and  published  by  us  under 
e  title  of  Index  to  Surplus  ($1.50)  I  find 
ne  other  references  to  FL-8  and  FL-5 
tides.  The  most  important  is  the  one  I  pub- 
hed  in  CQ  in  November  1957  wherein  you 
n  achieve  almost  unbelievable  selectivity 
th  cascoded  FL-8*s, 

Oh  Rally? 
A  letter  from  KZ5SW  Ted  Wilds  asks, 
Fhere  ,  .  ,  was  the  rig  in  your  Porsche?  I 
In't  see  it  in  the  photo  in  Foreign  Car  Guide, 
iere  was  a  lot  of  other  expensive  equipment." 
ok  closely  Ted,  down  under  the  dash  is  a 
anscon-6!  This  makes  the  dozenth  maga- 
le  to  print  this  picture  of  the  most  acces- 
sed sports  car  ever  seen.  This  is  the  cockpit 

my  1958  Porsche  Speedster,  all  dueled  up 
p  rallying. 
What's  a  rally?  WhereVe  you  been!  A  rally 

a  completely  non-ham  radio  event  (which 
s  no  business  in  73,  except  that  it  is  an  en- 
isiasm  of  the  editor  and  sometimes  you  have 

take  the  bad  with  the  good)  primarily  of 
;erest  to  sports  car  addicts.  Most  sports  car 
ibs  put  on  several  rallies  a  year,  and  they 
e  about  the  only  source  of  rallies.  In  a  rally 
u  have  a  driver  and  navigator.  You  are 
fen    a   set   of   instructions   and   started   out 

one  minute  intervals.  The  object  is  to  fol- 
v  the  instructions  as  closely  as  possible, 
eping  on  the  roads  specified  and  driving  at 


2  METER  STATION  $27.50!! 

The  Fabulous  ARC-3  Transmitter  and  Receiver,  both 
NATURALS  for  2  Meters!  Buy  them  separately  at  this 
low,  low  price,  or  together  for  on  even  better  bar- 
gain. Transmitter  uses  2  832AJs  in  final.  Automatic 
tuning  assembly  aligns  itself  automatically.  Both 
transmitter  and  receiver  can  be  used  ort  2  Meters 
right  away  with  hardly  any  changes.  For  a  deluxe 
job  on  the  receiver  see  conversion  article  on  p*  22 
Dec.  73  Magazine.  Don't  miss  this  bargain!  If  you're 
on  2  already  you  can't  afford  to  miss  this  opportuni- 
ty to  set  up  that  extra  station  to  monitor  repeaters, 
favorite  channel,  etc.  Leave  Jt  on  all  the  time— rugged 
gov't   specs! 

ARC-3   2-Meter  Transmitter    .-;.,  $14.95 

ARC-3  2-Meter  Receiver $14.95 

Both  units >  $27.50 

Complete    with    Tubes.    New,    Beautiful! 

Just    unpacked! 

KEYERiminy  WHAT  A  BARGAIN! 

ARA-26 

KY-65/ARA-26  K EVER— for  versatile  applications  see 
article  Oct.  73  page  22,  then  buy  at  our  like  give- 
away price  of    .  ,  *  . *...,..,.*«..*.»*  $3.50 

Real    handy   around   the    shack.    Look    up   the   article! 

GLASS'S  GASSERSi  Bargains  you  would  boot  your- 
self around  the  block  for  mrssing,  in  our  new 
Catalog-send   for   it. 

Remember,  too,  we  buy  or  swap  gear,  esp.  APR, 
TS,   GRC,   PRC 


GLASS  CO 


1624  S.  Main  St.,  Los  Angeles  15,  Calif 

Rl  9-1179   (213) 

Fridays  'til  9 


Surplus  at  Surplus  Prices 

SeL  Rect.  50  amp  full  wave  bridge  for  12,24,28  vdc 
can  be  used  3  phase  for  alternators  5x7x7  5  lb  $10.00 

Capacitor  8000  MFD  55  WV  w/mount  2  Ibs.  „     $1.95 

RTTY  Polar  relay  30-6Qrna  2@$&.00,  $4.95  ea.  wt.  P.P. 

Dynamotor    DM53AZ     12v     in    220v    out     @     ,80    ma 

SOLA   constant  voltage  transf*    °5v   —    125v    1    phase 
60  cy.  .520  amps  excel  condition  wgt.   1 1    Ibs    $7.00 

Glide    slope    rec.    #443    apn    w/tubes    &    xtals    good 
cond«   lots  of  good  parts  approx  wt.   11   Ibs,     $2,00 

VARIACS  1  amp  $3.00  0-1 35v  6Qcy  wt  5  lb  3  amp  $5.00 

Meter    dc    2.5ma   either    side    of    center    on    1st    scale 

25ma  either  side   of  center  on  2nd   scale  w/built  In 

schunts  3"  rnd  good  for  transistor  work  1   lb.  .$2.00 

Nichol    cadmium    battery    10    amp    hour    rechargeable 

5000  times  or  more  41/2x2S/8x3A'/  1.37v  wt  1  lb  $2.00 

All  prices  f.o.b.  San  Antonio  Tex,  IN  TEXAS  add  2% 
tax.  Please  send  postage,  excess  refunded  immediate- 
ly.  Prices  subject  to  change  without  notice* 

TEXONIC  COMPANY 

P.  O.  Box  13103,  San  Antonio,  Texas 


HAM  SHACK  NOVELTY 

Authentic-looking,  two-color  certificate  claiming  tongue- 
in-cheek  ownership  of  an  acre  on  the  Moon*a  surface. 
Ideal  gift  or  conversation  piece  for  shack,  bar*  den  or 
office,  (See  Pg.  119— Jan.  61,  CQ.)  With  gold  seal  and 
name  and  call  inscribed  only  $1,00  each.  Six  for  $5.00. 
Send   check   or    M.O*   to — 

BOX  DXG,  1738—201    St.,  Bayside  60,  N.  Y. 
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INDEX 


SURPIUS 


INDEX  TO 


SURPLUS 


M||ilJlq,M|'ir¥   »■ 


Roy  Pafenberg  W4WKM  has  accomplished  a 
major  effort  in  this  compilation.  It  lists  every  known 
surplus  conversion  article,  giving  a  capsule  rundown 
on  the  conversion  accomplished  and  the  magazine  in 
which  it  was  published.  If  you  do  any  surplus  con- 
version work  this  book  can  save  you  a  lot  of  time 
by  telling  you  exactly  what  conversions  have  already 
been  published.  64  pages  packed  with  information. 


Price  .  •  .  $1.50 


73  tflayajine 


1379  East  15th  St.,  Brooklyn  30,  N.  Y. 


DUMMY 
LOADS 

52    OHMS 

NON-RADIATING 
5WR    BELOW    2:1 

ALL  BANDS 
THRU  2  METERS 


a 


;::;£ 


100  Watts ICAS      $4.95  Wired 

200  Watts ...... ICAS      $7.95  Wired 


Watts. .,,,.,, ICAS   512.95  1    vu 

1000  Watts ICAS    $15.95  j    R,t 


500  Watt: 
I  Watt: 
Write   for   new    catalog 

Coming  soon:  Filter  for  SSB. 


(Wired,  Add  $4.00) 
Postpaid  U.S.A. 


HAAA  l^iT^         S/7     W>/  R    DEALER    OH    DIRECT 
riMfVI  IV 1  I  9  308  EDGAR  AVE.,CRANFORD,N.  J.Boxl75S 


BUYS 

TUBES 

& 

EQUIPMENT 


SELLS 


FAST 
&  FAIR 


HAM 
GEAR 


SWAPS 


Barry 
Electronics 

512  Broadway 

New   York   12 

WA  5-7000 

Send  for  Catalog 


AN/SRT-14  SUB-ASSEMBLIES 

Left  to  right,  top  to  bottom:  Frequency  Converter  Unil 
1TB;  One  mc  Step  Generator  Unit  10;  Frequency  Con- 
verier  Unit  9;  100  kc  Step  Generator  Unit  8;  Frequency 
Converter  Unit  5;  and  Frequency  Converter  Unit  11  A, 
These  are  described  in  more  detail  in  the  article  or 
page  44   of  the  February  73. 


Unit  5.  .Sold  Out 
Unit   8.  .$10.00 
Unit   11B.    10.00 


Unit  10  Sold  Oul 
Unit  11  A.  $5.00 
Unit  9.  .    10.00 


All  four  units. $24.00 

These  units  are  all  brand  new  in  their  original 
cartons  and  are  complete  with  tube  shields,  less 
tubes.    Manufactured   in    1955-56. 

Cosh  FOB   Annandale 


RITCO 


Box  156 
Annandale,  Virginia 
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FREE  PARKING 


COME    IN    FOR    OUR 
SATURDAY    SPECIALS 


THOUSANDS   OF   ITEMS   -   THOUSANDS  OF   BARGAINS 


^PX-d-UHF   transponder,   perfect   for    1215  mc.    Very    little 

inversion    needed    —    complete    w/tubes NEW   $18,95 

4TK/BC-1211  —  TV   camera    w/konoscope   and    all    tubes.   At 
sbout     1/3     last     surplus     price     and     5%     of     government 

>rice , ,. .._ L/NEW  99.50 

\XR-Recetver-Monitor   for  ATK    EXC   29.95 

MX— Transmitter    used    w/ATK-camera,    fncL    antenna 

EXC  39.95 

rS-98 — Voltage    divider,    dummy     load.  -  ,  . NEW        .95 

JC-221-Freq.    meter  w/ealib.    chart 72.45 

'S-35— X-Band    freq.    &    pwr.    meter EXC  61.45 

-196B-Sig.    Gent    T50-23Qmc-terrific   buy NEW        1,45 

NSERT  s , 

>E-lD3~Dyn  w/filter  &  start  relay.  Jn  6  or  12v  @  21a/lla; 

>ut  500v  @  150ma . , EXC  T2.50 

>r-17~Dyn   for   ART- 13,   w/fiHer,   28   v   to. EXC   11.45 

>E-73^Dyn  24vdc  to   lOOOv   @  0.3a,  w/filter.,  .  .EXC     7.95 

>Q-15-Dyn    12/24   to    265/540v    120/26ma NEW     8.45 

100-1  -Inverter    24-28dc    to    115/1/800    @    T    kva    used    for 

oran EXC    12.95 

iets    AN/APN-9    etc.    Mf  r:    Eclipse-Pioneer. 4/45,00 

IC-342/BC-312-RCVR    l,5-18mcs    ,, EXC  65.00 

IC-348-RCVR   950kc~TBmcs    .  .  .  . EXC  75,00 

tC-1206-RCVR    195-420kc,  5  tubes,   4   lbs,,..  ...EXC     8,95 


BC-617— RCVR  30-50mc,  FM,  xtal  controlled... 
R/8ARN8-RCVR  75mc,  T/tubes,  FB  for  parts,.. 
BC-929— 3"   Scope,   Station   monitor,   eas.    eonv* 


EXC  22.45 
.EXC     2.95 

for   bench. 
EXC   12.95 

ASB-lndic'r,   Scope   w/5BPI,  easy  conv NEW   15.45 

ID/6B/APN-4-5"  Loran  Scope  w/5  easily  conv... EXC  11.95 
TS-239— Famous  lab  Scope  by  Lavoie ,.  Special.  .EXC  169.45 
RT-45-XCVR     14-50mc,    807    final,    w/0-200ma    mtr, 

NEW  18.45 
SCR-522-XCVR  T00-156mc,  832  fmal,  30  Watts.. EXC   18.45 

BC-620^XC  VR  20-27-9mc,  w/tubes NEW   12,45 

BC-659-XCVR 

BC-1158-XMTR    50-97mc,    815    final    AAA-few    left- 

NEW  24  45 

BC-458-XMTR   5,3-7mc,    can   run    120  Watts EXC     6^95 

GO-9-XMTR    0.3-1 8mcs,    100    Watts,    2    803's    final. 

NEW  54,50 
BC-604-XMTR  20-27-9mc,  30w,   lOdi-bargajn,  .NEW     9.45 

H-63/U—  Headset  &   Boom   Mike low   price.  ..  .EXC     4.50 

T-26-Mobile    chest    carbon    mk NEW  4/4,00  1.25 

J-5— Flameproof   key buy    two NEW  2/1.25     .69 

AN/CRT-IB-Sonobuoy    w/tubes    &    p'chute    70-°0mcs 

NEW   11.45 
A-62-Phantom    ant.    20-29mc,    handles    50w....NEW      1,25 


NEW,    UNUSED    SURPLUS    TUBE    SPECIALS—GUARANTEED 


X150A .   8.00 

E29  4  95 

07A .2/1.00 

07B 2.95 

03 ,.,,...2.95 


829A    4.00 

CO/  •  •«*-- .    .        I  iVV 

6AKS    . 60 

6AC7    , 40 

6SN7    . .  . , 40 


07 


.... 


.1.10        6SH7 


.10/12.00 


6H6 
6SS7 
1625 
1626 

T698 
9004 


■    *    *    h 


■    ■1 


. .  .  ,30 
.-..  .70 
,  3/1 ,00 
5/T00 
.25.00 
,8/1.00 


J.  S.  #1  ELECTRONICS 

.     ■    a      division      of      Amber      Industrial      Corporation 


All    prices    FOB    Linden,    N.    J.    Some    quantities    limited. 
Prices  subject  to  change  without  notice.  Min.  order  $4.00. 

1920  E.  Edgar  Road  Linden.  New  Jersey 

on   Highway   U.S.    1    —    across   from    Esso    Research    Labs 


(W2NSD  from  page  91) 

^  specified  speeds.  Every  so  often  you  will 
ne  across  a  checkpoint  where  you  are  timed. 
ey  know  exactly  what  time  you  should  pass 
s  point  and  you  lose  points  for  every  second 
*Iy  or  late  there.  It  takes  great  attention  to 
;ail  to  consistently  win  these  events. 
Many  hams  have  been  attracted  to  rallying, 
is  a  rare  Sunday  rally  in  this  area  that 
3S  not  see  at  least  a  half  a  dozen  hams  par- 
ipating.  Harold  Winston  W2DIR?  who 
trted  rallying  about  two  years  ago,  is  now 
ssident  of  the  Town  &  Country  Sports  Car 
ab_  This  is  remarkable  when  you  consider 
it  he  drives  a  Desoto!  I  notice  that  old 
end  Bob  Schoening  W0TKX  is  high  on  the 
CA  rally  list  for  1961*  Porsche  driver,  Most 


11 A  >1  -  I  V 


Complete  instructions  ^-^aa 
for  getting  on  TV  for  un-  X^lOU 
der  $50.00.  Join  the  Fun.       %} 

73  MAG,  1379  E  15,  Bklyn  30,  NX 


of  the  gang  up  at  ARRL  HQ  are  rallying  these 
days  and  now  and  then  one  of  them  ventures 
down  this  way  to  compete. 

There  is  something  fascinating  about  striv- 
ing for  absolute  perfection  for  from  three  to 
five  hours.  Everything  fights  you.  It  takes 
many  days  to  adjust  a  stopwatch  to  hold  its 
time  to  the  quarter  of  a  second  over  a  period 
of  hours.  All  through  the  rally  we  tune  in 
CHU  on  7335  kc  and  make  sure  that  the  watch 
is  still  accurate.  Even  with  an  electric  odo- 
meter you  have  to  be  very  careful  to  measure 
your  mileage  to  the  half  a  hundreth  of  a  mile 
(25  feet).  Every  time  you  have  to  speed  to 
make  up  time  for  a  wrong  turn  your  tires  get 
warmer  and  expand  and  you  have  to  allow  for 
this.  Both  driver  and  navigator  (Virginia) 
are  kept  busy  every  minute* 

You've  got  a  lot  of  writing  ahead,  you'd 
better  get  started.  Write  our  advertisers,  your 
senator,  CQ  for  my  slides,  and  don't  forget  to 
drop  me  a  note  in  Paris  or  Berlin, 

Wayne 
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FILTERS 

These  extremely  selective  audio  filters  have  six 
tuned  circuits  and  can  be  used  t*»  either  peak 
a  signal  of  1020  cycles  or  reject  it.  The  fill* t 
i-  very  simple  to  use,  just  connect  it  in  the 
headphone  line  or  at  the  input  to  your  last 
audio  stage  and  you  are  set  to  go.  The  filters 
are  an  outstanding  success  for  CW  operation* 
uh.'te  i hey  are  one  of  the  greatest  single-signal 
circuits  ever  devised*  When  you  switch  to 
"peak**  all  you  hear  arc  1020  cycle  signals 
t  verythi&g  else  is  filtered  out*  On  phone  you 
switch  to  "mill"  and  take  out  heterodynes.  You 
can  read  all  about  the  filter  in  the  March  1962 
issue  of  73  iu  the  W4THU  article:  "Cure  That 
Angry  Band",  The  one  filter  gives  you  better 
than  .5  kc  (to  60  db  down)  selectivity*  If  you 
are  interested  in  seeing  what  two  or  more  will 
do  von  might  check  the  November  1957  issue 
of  CQ,  page  60,  where  four  are  used  for  a 
selectivity  of  150  cycles  at  50  db  down!  You 
have  to  I ■  1 1 1 1 1 1  a  small  amplifier  to  make  up  for 
the  loss  of  ^ain  of  four  units  cascaded  like 
that.  These  filter?  normally  sell  for  about  $5 
each*  when  you  can  find  them*  No!<  <»nr  "half- 
price"  sale.  The  FL-8  has  a  switch  built  in 
the  box,  the  FL-5  requires  an  external  switch 
to  change  from  peak  to  null  to  out.  The  FL-5 
is  a  bit  better  for  building  into  things,  while 
the  FL-8  is  handier  to  use  outboard,  Just  try 
one  of  these  filters  and  sec  what  a  difference 
it   makes, 
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BACK    ISSUES    73 

JANUARY    1961    -  -  $5.00 

All  others  -  -  -  -  -        50c 

While  They  Last. 
73    •   1379  E.  15th   •   BROOKLYN  30   •    N.  Y. 
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Gtdl    Octal   Silicon— 5 U4G— Tube    Re- 
placement   M20   RMS    1600    Piv  $4    @ 
2  for   Sti:   4  for  $10 


LO    PRICED   SILItJ9\ 
Tl'BE    REPL  ACE  Ml  S  I  S 

»"/rn  M-7tr  Jtf  si  ntE 

AMD     SEMES     Hi!   1  \  f  IMC 
PROTECT  IO  M  1 

TYPE  VRMS/PIV  AMPS  PRICE 
TS66  5000/10400         0.3         $4 

T5R4  1000/2800  0,5         $9 


General  Purpose  —  PNP  —  Computer 

ftP#     IF     Amplifier—  0sdlUtor— HiFi 

Logic — Servoamn — Power    Supply 

Pulse  Amplifier  or  High  Current  Sw 

Veh,  Vce.  Yeb  Annrox.   40 V 
2N670  rated  300  Mw.  50#  @,  10  for  $4 
2N871    rate  one  watt  75*  @.   10  for  SG 


SILICON 
Operation 

D.C. 

A  m  jjs  . 


POWE 

Up    to 

200Piv 

140Rms 


R    DIODE    STUDS* 
I25a  C   Case  Temp, 


2 
3 
6 

12 
35 
70 

240 


.55 
1.25 

1,50 
1.70 
2.00 
5.60 
8.40 


SOPiv 
35Rms 

.25 

.60 
.70 
,85 

1,80 

3,75 

4.80 


ISOPiv 
inSRms 


.45 
1.00 
1,25 

1.50 
2-50 
4.95 

€.90 


inOPiv 
70Rms 

.35 

LOO 
1.20 

2.15 
4.50 

5.70 

D.C. 
Amps 

2 
3 
6 

12 

35 

70 

240 


3flOPIv 
2  1 1>  R  m  s 

.80 
1.50 
1,75 

2.00 

10.80 
19,00 


400PIV 
2flORms 


1 .00 
1,80 
2.00 
2-20 
6.10 
15.30 
2A.75 


* Derate  2Q%  for  Battery  or  Capacitive 
Load  or  D.C.  Blocking  I 
*Stud  mounted  on  Heat-sink 


Kit  Glass  Diodes  equiv.  1N&4A,  An. 
48,  51.  60.  64,  87.  105,  109.  1*7.  207, 
268.    295,    12    for   $lt    100    for    $6. 


— ■ 


Transistor  Power 
CONVERTER 

12VDC   to   500VDC 

up  to  200MA 

100   Watts;   Tap   of 
250VDC 

DB500  $30 


E2VDD    to    250V DC    up    to    I50MA 
Type    DB250    $27 


TWO     865A's 
XFMR     10     Kv 


ind      riLAMENTdTJL 
Insltd    SPECIAL^1* 


GTD!   Power-  Diamond- Transistors 

Factory  Tested 
■••MI-V.UD    In    U.S.A. 
Koiilacei    M»*i]Liiin    ami 

imvattajre  Tyiu«a   ci  Amp) 

,   2Ntr»tf.    2N2S-I. 
2N250,  2N30 
SPECIAL  T03GP  49*  ea..  25  for  $10 

£10  or  more  this  Item  wo  pay  P. P. /U.S. A. 

Send  25c  for  New  Catalog   I 


TAB 


s  A  Buy 


TAB"  Tubes  Factory  Tested,  Inspctd, 

Si*  Months  Guaranteed!  No  Rejeettl  Boxed! 

GOVT  &  MFGRS  Surplus!   New   &   Used 

vr*B*)&s*tt 


"TAB  FOR  TRANSISTORS  &  DIODESI" 

I4' it  1 1  Lgth  Leads  Factory  Tested  &Gtdt 

PNP  Hi  Power  15  Amp,  T03 
Diamond  &  T036  Round  Pkg. 
1!NJI1.  2X277  $1.25  @ 
10  for  SI  I 
2N-142.  2N278  $30,  4  for  $10 
2N443,  2N174  $40.  4  for  $14 
USA  Mfg.  2J*677  SJO.  12  for  $10:  T03 
2N877A  S20,  6  for  $10:  TU3  2N677B  $30. 
4  for  $10;  T03  BN677C  $50,  2  for  $8;  T03 
110  or  Mure.  This  item   Postpaid  U.S.A.  t 


*P  Tubes!  What  Do/U  Have? 


6C86 
6CG8 
6C  M5 
6CS6 

ecus 

6D6 
6E5 
6F4 
6F5 

6F5 


■  ■ 


.89 

1.12 

.79 

.70 

1.23 

.95 

.70 

2.40 

.62 

.9!* 


4PR60A    .37,50 
4-I25A   ..,.27,50 


2C43 

2C5I 

2D2I 

2E22 

2E24 

2E25 

2E26 

2E30 

2E35 

2K25 

2K26 
2K28 
2V3    . 

2X2 

3A4 

3A5 

3API 

38PI 

3C24 

3D23 


Send  254  for  Ctialog! 
5-?0      6F7  ^_^     .90       31 


4X150G 

4X250B 

4-400A 

4E27A 

250TL 

307A 

3I6A 

VR52 


2.0i) 

.65 

1.75 

1.9G 

2.50 

2.7."» 

Q 

1   fin 

9.75 


6F8 

6H6 

6J4 

6J5 

6J6 

6J7 

6J8 

BK6 

6K7 


1,39 

.59 

1.72 

.59 
.99 

1.3^ 

.79 


350A   . 
350  B 
371  8 
5145    . 
4I6B 
450TH 
450  TL 
460 


All  Tubes  Stocked  at' Low  Prices! 


..41, on 
...  41.75 

89.  no 

2/tt 
^~.5/$1 

3/$l 

»  a-, 

„,...  1*73 
95 

3.90 
16.00 
43.00 
43.00 

...ui  1  ..In 


■■■■■■   ■  ■  V 


34,00 

3Q.no 

,2/11 
.48 
,70 

.   1.00 

>  5.95 

3.90 

3.50 
3.95 


We  Buy!t 


aE20  ... 

304  .. 

305  „ 

4-65A 

4-I25A 


.  6:00 

,  .M 
.13.50 
27.50 


4-250A   ,„.34.00 
4XI50A    „        Q 


4X250 
4X500 
5API 

5BPI 

5BP4 
5CPI 

5CP7 

5R4 

5T4 

5U4 

5V4 

5Y3 

5Z3 


.36.00 
.37,00 


6K8  +*~««  .99 
6L6  .....^  1,19 
6SN7  ^^  J2 
6T8  ...__  .09 
5V5GT  .90 

I2AT6  ....     ,59 

I2AT7    39 

I2AU6  „„     .63 

I2AU7  ...     .60 

We  Sell! 


J2AX7 
I2AY7 

I2B4 
I28A6 

I2BA7 
T2BD6 
I2BE6 
I2BH6 
I2BH7 
I2BY7 


.79 

1.29 
,9fl 
.65 

.00 
.5*1 
.59 
.70 

.90 

00 


703A 
707B 

7I5C 
7I7A 
723  A  B 

725A  . 

803  .. 

804  .. 
805 


-« *# pi  * 


Q 

......    O-il'P 

...... lo.un 

5/$i 
5,00 
2.7^ 

3.50 
8.8:1 
6,00 


■ 


We 

Te&de! 

907    . 
5/15. 

1,10 

in/f 12 

1 


811 

sua 

812 
813 

815 
820 


■■»*■■■■■ ' 


.......... 


■  ■■■■■fin 


3,45 
4,41 
3.30 

0.ii.r> 

1.75 

.09 


Wanted  Test  Sets  and  Equipment 


,,, ■ ., ■■ 


■ ..... . 


...§.... 


........ 


.».. ...... 


Q 

7.95 
4.00 
6,00 

i,nn 

*90 
.99 

.60 


-I  ■+«  ■  *+  i 


I2BZ7 
I2H6 
12J5 
I2J7 

I2J8 

12K8     89 

I2SA7    ....     .m 

I2SC7     8!l 

I2SF5     ....     .«!» 
I2SG7    ....     .89 


.WW 

Jit 

.60 

.69 

1.35 


828 

8298 

B32A 

833A 

0^7    . 

8G6A 

954  .. 

•l"  \J  kJ  .  . 

957    . 

950A 


urn  ■". p." 


I  I  9  P  ■  ■ 


w  1  ■■  ■  ■ ■ 


I5GP22    .J9+00 


Send  254  for  Catalog/ 


0A7  . 

6A8 

8AB4 

5AC7 

6  AGS 

GAG7 

6AK5 

GALS 

F.AQ5 


*•»».. 


«  1.00 

. .  .  * 

.72 
.65 
.75 

-€9 
t59 
.66 


J2SH7 
I2SJ7 

I2SK7 

I2SL7 

I2SN7 

I2SQ7 

I2SR7 

I5E 

15R 

FGI7 


AMmmwrmm 


>:■ 
.75 
.75 
.70 
.09 

.m 

.69 

1.19 

4 /St 

Q 


991 
1614 
1619 
1620 
1625 
1626 
1629 
2050 
5517 
5608 


0.00 
8  01) 
8,00 

36.011 

2.25 
10/fl 
.3/11 

3/M 
-J/ll 

.5/1! 

2.75 

5/$  I 

2.00 

-.inin  ,-ff  /ti 
.......  *> /#  1 

4  /It 

1.25 
1.25 
3  95 


*  m  m  p 


....... 


-i-*  .  .  v  .  . 


■  ■«■ 


Tff/>  *|*  P^W  for304TLt  S13t  8UAt  BI2A  Tubes 


5AR6 

1.95 

6AS7 

,  r  ,  .    -  j           «P           1  H 

6AT6 

2/S1 

6AU6 

r  --t        .#« 

tiBo   .. 

1.35 

HBA6 

......      .oij 

6BE6 

T .J,* 

6BG5 

„, . .,    1 .  t 

6BH6 

_r.  V  .                »l" 

OBJO 

Ol  -  117               .    1     — 

Top  SS 

8BK7 

......      i  -  - 

GBL7 

n  —   1.35 

GBN4 

-™     -6J> 

6BN6 

-»..  l,n& 

6BN7 

1.99 

6BQ6 

„.  1.19 

6BQ7 

™     -99 

6BX7 

««.  1.11 

5BY5 

1  11 

6BZ6  , 

«...▼-.            %vl 

I9T8 
24G 

25  AS 
25  A  7 
25C5 
25L6 
25T  . 
2525 
2525 
2GA7 


•  ■  -r  f  .t  --r 


1.16 

3.50 
US 
2.19 

.81 
7^ 

4.00 

.72 

.75 

3.  en 


5GI8 
5651 
5654 

5655 
5663 
5670 
568S 
5637 
5691 
5725 


• 


........ 


fop  SiS  P*id  forXMTTR  TttbesT 


3^5 
1.35 
1.20 
4.25 
1.15 
.90 
L73 
1.15 
4.70 
1.9;. 


FC27 
HV27 
28  D7 
FG33 
EL  34 
35A5 
35L6 
35T   .. 
35Z5 
RK39 


*+*-■■- 


■  ▼  .  .  w  .  .  at 


8.2S 

19. 39 

.89 

l-i.OO 

349 

.89 

.59 

4  49 

LW 

2.99 


5732 
5736 
5749 

5750  „ 

5751  _... 
5814 

5879 

5894 


3*98 

8 -| .  00 

1  95 

S'7S 

....   1  .a 

...    1  20 

1  2n 

.112.00 
ho  Sf*— WrHe! 


"TAB" 


TERMS:  Min  Order  $3^25% 
with  order  F.O.B.  New  Yirk. 
Ten  day  guarantee,  prlee  of 
mdse.    only.    Our   18th    year. 

Prtr+w   thoutn    arm   Mubject   to   change* 

MUD    Liberty  St.    N.   Y.   6.    N.   Y.   9   RE   2-6245 


RND<T036h 
in  Lea    kit    30 1 
Flnneil     f80" 


or      Diamond       (T03) 
©a.    Power    Heat    SI  Ufa 
srj.)     $1.39. 


SELENIUM  F.W.  BRIDGE  RECTIFIERS 

DC       ISVAC     36VAC      72VAC      I30VAC 
AMP      I4VDC     28VOC     S4VDC     I00VDC 


s 

i 


Vi 

$1.00 

St.99 

1 

1.30 

2.00 

3 

2.15 

3.90 

3 

2.99 

4.09 

• 

4.15 

6.00 

10 

6.19 

12.15 

If 

7.73 

14.99 

m 

12.95 

24.60 

24 

15.00 

29.45 

$3.85 

4.90 

9,25 

8,60 

18.75 

28.30 

39.9 


S5.00 
9.  IS 
11.19 
13.45 
31.1 
41J 
43.49 


li-ptt&  F ow 
»-*5    Rectifier  Catalog 


D.C.  POWER  SUPPLY  M5V  60  to 
H00  Cys.  Input  330  and  165  VDC  up 
to    150    MA.    Cased!    SPECIAL    $5. 


1 


2K123  PNP  45e,  12  for  95,  180/937 
2N292  KPN  45* .  12  for  95,  100/337 
2N298NPX  45^,  12  for  $5, 
80  e  . . *  * 
f  1.9,1  « 
$1.90  , 
$3.50  . 
This  item 


2N223PNP 

N507  PNP 

2N598PNP 

»N5Lif*  PNP 

$10  or  Mori. 


100/165 

fi/flO 

....     6/110 
....     3/110 
Postpaid  U.S. 


ZEKER  DIODES  150  to  406  A1W 
paseil  TD24  Pckjf,  Kit  ZEN'ER  Bl- 
QDEB  «p  to  400  MW,  Single  atil 
tfoubl*  fndpd  2  for  $1.  WitMn  W% 
VRanjco   SI    P;  3  for  $2. 


n 


TAB"     SILICON     750MA*     DIODES 

Fartorr  Tested   Gtd.  I 

NEWEST    TYPE!    LOW    LEAKAGE 
D.C     or     Batty*     Deratm 


rmi/nlv 

35/50 

.09 


rnu/plv 

70/100 

.17 


rms/oiv 

I4O/200 

.22 


rms/plv 

210/300 

-31 


rms/plv      rm»/plv      rms/i»lv      rms/nlv 

280/400      350/500       420/600       400/700 

,88  .50  .63  -77 


rmi/plv      nns/plv      rms/plv      rm*/plv 

560/800       630/900      700/1000     770/MOO 

.83  .98  1.08  1-35 


rrUvd  '1^00  Silicon  Diodes 
Bated   400  nvi   iZSOrms  ^300Ma(«  tOO'C 
.25  each:  30  for  57:    100  for  $22; 
50  for  $100:    100  for  $180 


Diode  order  $10  thlpped  Pott  free 


"SUPERIOR" 
I65W    to    132V 


Powerstat  Type   10 
$6   each;   2   for   $10 


NEW    BATTERY 
CHARGER    BCt.   12V    FOR 

GV   OR    I2VOLT 

BATTERIES.   TRICKLE  & 

FULL  CHARGE  up  to 

10  AMPS 

Built    BQ8-12VJ        Price    Complete    $14. 


I.wrf?    W title    Charger    Systems 

KtaUtl   Silicon    Stud   Rectifier 

Finn*  if   SiarJt,  Direct  Replacement 

FOB  fi  or  15VDC  t5*  100 A, 

Type  TJ9   SIS  


'TAB"   BARGAINS 

fJA    Xfmr    L5VA9AA9KV   Insl $3.^5 

Mlcroswltrfl  Itl/SPNC/30A$.49@.  3  for  |l 

Tub©  Cltmpi  Birteher   5  for  $  I 

.012  at  25Kt  CP  Condenser  $4@.  3  for  $10 
WE  Choke   iIIy/430Ma/27Ohui3  $4@, 

3  for  SI 0 

Um    V\\ur    59A/269TAC   $I0@,  2for$l8 

J  up    Pi  her    200  A  rl30VAC  Sl8@.  2  for  $30 

lironlnic   Parallel   6"   Rule  $.69@,2for$l 

KS15i:«8    Linear   FuwNnrtli    Pot. . .  .2  for  $1 

iTC"  Delft?  Line  1   Mrsc'd  $1(5  -  3  for  $2 

1111111   (%-ihlfra  50MiwM.7.5Kv   $3@ 

4  for  $10 


We   buy!  Swap   &   Sell   Semiconductors 
Wanted     Transistors,     Diodes,     ZenersI 


VPRIL  1962 


95 


— 


m 


smash-value  SIGNAL  BOOSTER 
DX  BONUS  PACKAGE! 


SAVE 

$80 


Hy-Gain 
TH-3 


WHAT  A  BUY! 


ALLIED  SPECIAL  BONUS     $ 
PACKAGE  PRICE,  ONLY 


GONSET  GSB-201 

LINEAR  AMPLIFIER,  Reg   $419,50 

HY-GAIN  TH-3  3-ELEMENT 
TRI-BAND  BEAM,  Reg     ,  $  99.75 

Regular  Price    $519,25 


SALE  ENDS    ■ 
MAY  31,1962 


439 


Gonset 
GSB-201 


NO   MONEY  DOWN 


GIVE  YOUR  SIGNAL  A  REAL  SEND-OFF  WITH 
THE  GONSET  LINEAR  AND  HY-GAIN  TRiBAND- 
ER  FOR  10/15/20!  Big  news  for  Ham  value  hunters 
— save  $80  on  this  DX -getting  combination!  Popu- 
lar GSB-201  Linear  operates  at  1500  watts  on 
SSB,  1000  watts  CW,  and  400  watts  AM .  Can  be 
driven  by  any  60-150  watt  exciter.  Bandswitched 
coverage  of  10,  15,  20,  40  and  80  meters  with  pi-net 
output-  Panel  meter  reads  plate  current  or  relative 
RF  output*  Antenna  relay  and  bias  supply  built  in. 


Compact:  8}4  x  12%  x  17*,  Husky  Hy-Gain  3- 
element  Thunderbird  Tribander  included  for  10, 15 
and  20  meters;  has  heavy-duty  aluminum  2ff  OD 
boom  and  1 M"  elements  tapering  to  %".  Weather- 
proofed  "solid  state"  Slim-Traps  {\%*  dia.);  for- 
ward gain  up  to  8  db;  less  than  2:1  SWR  with  no 
adjusting.  Turning  radius,  14 '8 \  GSB-201  for  11G- 
125  vT?  50-60  cycle  AC.  Shpg.  wt.,  127  lbs. 
20  SX  352-ZD.  Complete  Gonset — Hy-Gain 
Package.  No  Money  Down.  Only .  , 


Exclusive  ALLIED  Pre-Spring  Specials  on  New  and  Reconditioned  Equipment 

QUANTITIES  LIMITED... ALL  ITEMS  SUBJECT  TO  PRIOR  SALE— ORDER  NOW! 


B&W  51  SB  SSB  Generator.  New, 
Reg.  $279,50.  Closeout  price* 
only $179.00 

B&W  Matchmaster  Model  651  - 
Onlv  $19.50 

Gonset  Model  3275  6-Meter  Con- 
verter. New,  Was  $74.50.  Closeout 
price,  only $44.95 

Vocaline  AT-30  (421-449  mc)  AM 
Transceiver  w/PTT  mike.  New. 
Reg,  $92.00,  Closeout  price, 
onlv  $29.50 

Pierson  KE-93  Mobile  Receiver 
w/AC  Supply.  Only $159.00 


Pierson   KE-93  Mobile  Receiver 
w/6-12  v  DC  Supply- Only  $159.00 

Elmac  PMR-6  Mobile  Receiver. 
Only $65.00 

Elmac  PMR-7  Mobile  Receiver. 
Only $109,00 

Elmac  PMR-8  Mobile  Receiver. 

Only ,.-. ....,$139.50 

Hallicrafters  HT-31  500-Watt  Lin- 
ear. A  real  buy  for  SSB/AM  or  CW, 
Only ....,..,$149,00 

Hallicrafters  HT-32  SSB/Exciter 
/Transmitter,  Only    $379.00 


Johnson  Navigators. 

uniy MiiiMiiiitnii  +5*i  ist.wu 

Collins  32  V  1 .  Only $199.00 

Collins  32  V  2.  Only $249.00 

Collins  75A2  (with  NBFM 
Adapter),  Only $299.00 

Transcon  Vox  Boxes{4/6v-2/12v)t 

for  voice-operated  break-in  opera- 
tion of  any  voice-modulated  station. 
Requires  150-250  V  DC  @  30  ma. 
New.  Closeout  price,  only,,  .$14.95 

Tecraft  220  mc  Converter.  Brand 
new.  14-19  mc  IF  output.  Closeout 
price,  only W9m  ,$24.95 


NO  MONEY  DOWN.  Allied  Credit  Fund 
Plan  gives  you  bigger  buying  power. 

15-DAY  FREE  TRIAL  on  equipment 

90-DAY  NEW  GEAR  WARRANTY 

KING-SIZE  TRADES  AVAILABLE! 


If  you  don't  have  this  1962 
Catalog,  send  for  it 


ordei 
from 


ALLIED  RADIO 


ALLIED  RADIO,  Dept.  221-02 
100  N.  Western  AveM  Chicago  80,  I 


r 
i 
i 

Ship  me  the  following 

I 

I 

i  — 

i 
i 

Name 

I 
l 
I 

L 


ORDER 
TODAY 


$.„„. enclosed  (or  buy  on  our  No  Money  Down  Credit  Fund) 


PLEASE  FflINT 

Add  res  s 


City. 


Zone State. 


Here's  the  VHF  Receiver 
you've  dreamed  of—CLEGG'S 
new  INTERCEPTOR  for  6  &  2! 


Clegg's  new  Interceptor  Receiver  for  6 
&  2  meters  introduces  revolutionary  new 
concepts  in  VHF  receiving  techniques. 
Now  you  can  realize  the  benefits  of  en- 
gineering features  that  are  years  ahead 
of  their  time! 

Just  imagine,  for  example,  a  receiver 
so  free  of  cross  modulation,  images  and 
noise,  and  so  sensitive  that  it's  possible 
to  work  duplex  (on  antennas  separated 
by  no  less  than  60')  with  stations  trans- 
mitting within  25  kc  of  your  own  fre- 
quency. Imagine,  too,  tuning  in  SSB 
with  the  ease  of  amplitude  modulation 
-  ,  ,  selecting  any  CW  signal  from  the 
"pile-up"  at  will. 

Take  a  look  at  all  of  the  advantages 
you  get  with  this  great  new  receiver; 

it   Virtually  no  cross  modulation. 

Maximum  rejection  of  spurious  signals 
and  responses. 

Nuvistor  RF  stages  that  give  minimum 
noise  figures  on  both  6  &  2  meters. 

Stability  equal  to  exacting  requirements 
of  SSB  and  CW. 

Hermetically  sealed  10.7  Mc  crystal 
lattice  filter  that  provides  optimum 
selectivity  for  both  AM  and  SSB.  Selec- 
tivity 3.1  kc  at  6  db  points;  8  kc  at 
75  db  points. 


it   Sensitivity  of  better  than  .1  microvolt, 

it  Frequency  tuning  accuracy  of  less  than 
3  kc  in  calibrated  1  Mc  ranges. 

And  that  isn't  all!  Here  are  some 
other  great  Interceptor  features  —  ones 
that  will  help  make  your  station  second 
to  none: 

it  Input  provision  for  220  Mc,  432  and 
other  UHF  converters, 

*  A  slide  rule  dial  with  full  electrical 
band-spread  and  flywheel  loaded,  no 
backlash  tuning  makes  it  easy  to  sepa- 
rate the  weak  ones. 

it  Maximum  hash  suppression  with  spe- 
cially designed  noise  limiter. 

it  Output  terminal  for  Pan-adapter  and 
monitoring  scope. 

it  Tuning  meter  calibrated  in  both  S  units 
and  db  above  reference. 

it  Cabinet  and  panel  matching  the  Zeus 
transmitter. 

No  doubt  about  it  —  if  you  are  a 
serious  operator  on  6  &  2n  don't  wait! — 


see  the  Interceptor  at  your  Clegg  dealer's 
today.  Or  write  for  complete  information! 


tffyf 


Amateur  Net  Price:  $473. 


LABORATORIES 


OAkwood    7-6800 

504  ROUTE  53,  MT.  TABOR,  NEW  JERSEY 


On  the  lab  bench  and  in  the  field . . . 


I 


I 


National's  NC-270  proves  itself  the  only  way  —  in  actual  perform- 
ance oh  the  lab  bench  and  under  adverse  operating  conditions  in 
the  field.  CO  and  QST  experts  gave  the  NC-270  truly  remarkable 
reviews.  Of  equal  importance  —  letters  from  amateurs  all  over  the 
world  cite  astounding  performance  under  almost  unbelievable  re- 
ceiving  conditions. 

FROM  QST-  JANUARY  1961 

"Stability,  both  mechanical  and  electrical!  is  exceptional  •  .  ,  The 
NC-270  works  well  enough  on  50  Mc.  to  encourage  a  v.h/f.  enthusi- 
ast to  design  his  converters  ...  so  that  they  will  work  into  the  6- 
meter  range  rather  than  into  the  lower  bands.  This  would  give  him 
full  coverage  of  the  144-Mc.  band  and  a  four-megacycle  spread  in 
any  of  the  bands  from  220  Mc,  up  . . ,  and  he  can  skip  the  construc- 
tion of  a  50-Mc.  job.  The  NC-270  should  do  all  he'll  need  in  that 
range/'  * 

FROM  CO  -MAY  1961. 

44  .  .  *  retains  all  the  ''feel"  of  the  more  expensive  receivers  for 
which  this  company  is  known  .  * ,  It  is  unusual  to  see  a  front  panel 
NOTCH  DEPTH  control  in  this  price  cfass  . .  .  The  a.n.L  circuit  in 
the  NC-270  is  exceptionally  good  ,  . .  Mechanical  stability  is  inv 
pressive.  It  is  possible  to  tune  a  s.s.b,  signal  on  one  of  the  high 
frequency  bands,  lift  the  front  of  the  receiver  up  several  inches 
and  let  go.  Unless  the  main  tuning  knob  moves,  the  signal  will  still 
be  there  .'. .  (The  National  NC-270)  is  an  extremely  stable  and  sen- 
sitive receiver  .  ,  ,  M 
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BRUCE  W.  BUTLER  W5PXN/5 

CITES  OUTSTAHOING  270  PERFORMANCE 

BURIN6  HURRICANE  CARLA 

■ 

"I  woold  like  to  congratulate  you  on  one 
of  the  finest  communications  receivers 
on  the  market;  the  NC-270.  (At  RACES 
center  during  hurricane  Carla)  com- 
munications  were  maintained  with 
schools  and  hospitals . . .  Your  receivers 
performed  for  over  60  hours*  The  thing 
that  impressed  me  most  was  its  extreme 
stability  under  the  most  adverse  condi- 
tions. Emergency  power  and,  at  best, 
poor  antennas  did  not  help  our  situa- 
tion, nor  the  70  mph  winds  which  blow 
at  the  airport  where  we  were  set  up. 
The  selectivity  of  the  NC-270  helped  to 
maintain  contact  with  other  stations 
with  low  power  and  bad  antennas.  On 
6  meters,  we  rarely  needed  a  refay  and 
when  this  did  happen  it  was  due  to 
their  receiving  conditions,  not  ours  . .  . 
performed  like  a  high  priced  receiver, .  /* 

If  you  want  a  proven  medium  priced 
receiver,  we  strongly  suggest  that  you 
hear  the  NC-270  at  your  dealer's.  Write 
today  for  technical  information. 


National  Radio  Company,  Inc. 
Melrose  76,  Mass. 
A  Wholly  Owned  Subsidiary  of 
National  Company,  Inc. 

Export:  Ad  Auriema  Inc.,  85  Broad  Si,  N.YX. 

Canada:  Tri-Tei  Assoc,  81  Sheppard  Ave.  W., 
Willowdale,  Ontario 


Rush  me  free,  complete  informs 
tion  on  the  National  NC-270. 


•    j    i    p 


Address.  * .  > .. 


City State 

If  you  would  like  a  copy  of  Na- 
tional's 270  instruction  manual 
enclose  25 jL     73*03 

$279.95.—  Slightly  higher  west  of  Rockies  and 
outside  USA. 


